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Buffalo Prepares Hearty Welcome 


for E.E.I. Convention 


HE General Convention Com- 

mittee — composed of western 

New York utility executives, the 
Mayor of Buffalo, and the various civic 
organizations of the Niagara Frontier 
have not only extended cordial invita- 
tions to the Annual Convention of the 
EEI to be held at Buffalo, June 2-5, 
but are making extraordinary provisions 
for the comfort and entertainment of 
delegates and guests. 

Between fifteen hundred and two 
thousand executives of utility companies 
from all sections of the United States 
and Canada and representatives of 
manufacturers and other divisions of the 
electrical industry are expected to accept 
this hospitality while attending what 
promises to be one of the most important 
conventions in the 
history of the elec- 
tric light and power 
industry. 

The World War 
and the imminent 
crisis in this country 
make earnest 
sultation, complete 
understanding, and 
effective coordina- 
tion of efforts of the 
utilities of greatest 
importance to the 
national defense pro- 
gram and for the 
general welfare of 
the industry. The 
convention through 
the formal speaking 
programs of the 
business sessions, and 
through the small 
group meetings and 
informal 
of old 


friends 


con- 


discussions 
and 
and 


new 
asso- 


ciates, will provide the most direct 
medium for the consultation necessary to 
attain this understanding and coopera- 
tion. 

Speakers at the business sessions will 
discuss new developments and _ trends 
and in many cases provide authoritative 
data and information that will be of 
value throughout the coming months in 
the formulation of construction and 
operating policies and practices in a 
rapidly changing era. Practically every 
important phase of utility operation of 
immediate concern to management will 
come under review, and new perspec- 
tives will be offered of what has become 
the basic industry for defense prepara- 
tions as well as for the normal peace- 
time activities of a great nation. Last- 





Kleinhans Music Hall, where Business Sessions and Musicale will be held. 
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minute word of the national and 
international situations in general, and 
in their relation to the electric industry, 
will be brought to the convention by 
speakers who are in close touch with 
affairs in Washington and abroad. (One 
or more of these talks will be off-the- 
record. ) 

Included among these speakers of 
national prominence are W. L. Batt, 
Deputy Director, Office of Production 
Management, Production Division, and 
President SKF Industries, Inc.; W. P. 
Witherow, Chairman of the National 
Defense Committee of the National 
Association of Manufacturers and 
President of the Blaw-Knox Company ; 
Colonel William J. Donovan, who has 
recently returned from Europe as a 
special _representa- 
tive of the U. S. 
Government; Carl 
Snyder, formerly 
Statistician of the 
Federal Reserve 
Bank of New York 
and author of ‘“Cap- 
italism the Crea- 
tor”; and Constan- 
tine Brown, foreign 
affairs editor of The 
Washington 
who has been recog- 
nized as one of the 
three best informed 
and reliable 
commentators on 
military and naval 
affairs. 

Speakers repre- 
senting the utilities 
and the electrical 
manufactur- 
ers include C. W. 
Kellogg, President 
of the Institute and 


Star, 


most 
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now serving the OPM as Chief of 
Power in the Mining and Mineral 
Products Section of the Materials 
Branch, Production Division; Tom P. 
Walker, President of the Gulf States 
Utilities Company; H. P. Liversidge, 
President, Philadelphia Electric Com- 
pany; R. E. Fisher, Vice President, 
Pacific Gas and Electric Company and 
Chairman of the General Sales Com- 
mittee, Edison Electric Institute; T. G. 
Hieronymus, Kansas City Power and 
Light Company; E. S. Fields, The Cin- 
cinnati Gas and Electric Company; A. 
E. Silver and J. E. Moore of Ebasco 
Services Incorporated ; Colonel Howard 
S. Bennion, Vice President and Manag- 
ing Director, Edison Electric Institute ; 
C. E. Greenwood, Commercial Director 
of the Institute; M. W. Smith, Vice 
President, Westinghouse Electric and 
Manufacturing Company; D. C. Prince, 
Manager of Commercial Engineering, 
General Electric Company, and Henry 
J. Morton of the Pierce Foundation. 

The Hotel Statler has been designated 
as convention general headquarters and 
all committee meetings will be con- 
ducted there. All the business sessions 
will be held in the new Kleinhans Music 
Hall, an air-conditioned and acoustically 
perfect auditorium of modern design. 

Committee meetings and the registra- 
tion of delegates will occupy the opening 
day of the convention, Monday, June 2. 
General business sessions will be held 
Tuesday morning, Tuesday afternoon, 
Wednesday morning and Thursday 
morning. The concluding event will be 
a luncheon-meeting to be held Thurs- 
day at the Hotel Statler. 





COMMITTEE MEETINGS 


(Meeting Rooms in Hotel Statler) 
MONDAY, JUNE 2ND 


ACCOUNTING EXECUTIVE COMMITTEE, 
luncheon-meeting, 12:30 p.m. 

DEPRECIATION COMMITTEE, 3 p.m. 

EXECUTIVE COMMITTEE, MODERN 
KiTCHEN BurEAU, 3:30 p.m. 

PLAN ComMMITTEE, Mopern KITCHEN 
Bureau, 10:00 a.m. 

Rate ReseARCH COMMITTEE, 
eon-meeting, 10:30 a.m. 

STATISTICAL COMMITTEE, 
meeting, 12:30 p.m. 

TUESDAY, JUNE 3RD 

OPERATING COMMITTEE, 

meeting, 12:45 p.m. 


lunch- 


luncheon- 


luncheon- 


GENERAL SALES COMMITTEE, 2:30 


p.m. 
WEDNESDAY, JUNE 4TH 
BoarD OF 
ing, 1 


Trustees, luncheon-meet- 
p.m. 
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MONDAY, JUNE 2ND 
9:30 a.m. 
9:30 to 3:30 
9:00 p.m. 


TUESDAY, JUNE 3RD 
730 a.m. 
730 a.m. 
:00 p.m. 
700 p.m. 
30 p.m. 
715 p.m. 


First 


COo+ HNO 


Orchestra, Music Hall 


WEDNESDAY, JUNE 4TH 
8:30 a.m. 
9:45 a.m. 

12:30 p.m. 
tric Company 
2:30 p.m. 


6:30 p.m. 


THURSDAY, JUNE 5TH 
8:30 a.m. 
9:45 a.m. 
1:00 p.m. 





CONVENTION TIME TABLE 


Registration opens at Hotel Statler 
Committee Meetings, Hotel 
Dancing, Terrace Room, Hotel Statler 


Registration opens at Kleinhans Music Hall 

Business Session, Kleinhans Music Hall 

Second Business Session, Kleinhans Music Hall 

Tea for the Ladies, Terrace Room, Hotel Statler 

Cocktail Party, Terrace Room, Hotel Statler 

Concert. Miss Rose Bampton, Soprano, and the Buffalo Philharmonic 


Registration opens at Kleinhans Music Hall 
Third Business Session, Kleinhans Music Hall 
Buffet Luncheon, Ballroom, Hotel Statler—Courtesy of General Elec- 


Niagara Frontier Tour—Bus Trip to Niagara Falls and refresh- 
ments at Niagara Falls Country Club 

Cocktail Party, Terrace Room, Hotel Statler—Courtesy of Westing- 
house Electric and Manufacturing Company 


Registration opens at Kleinhans Music Hall 
Fourth Business Session, Kleinhans Music Hall 
Luncheon-meeting, Ballroom, Hotel Statler 


Statler (see schedule below) 








The Kleinhans Music Hall will be 
the scene on Tuesday evening of a dis- 
tinguished musical program, especially 
convention visitors. 
Rose Bampton, leading soprano of the 
Metropolitan Opera Association, will 
appear as guest soloist with the Buffalo 
Philharmonic Orchestra. 

Other entertainment has been sched- 


arranged for the 


uled for the intervals between conven- 
tion sessions. ‘There will be dancing in 
the Terrace Room of the Hotel Statler 
On Tuesday a tea 
for the ladies, beginning at 4 p.m. will 


on Monday evening. 


be followed by a general gathering in the 
Room after the of the 
afternoon business session. 


Terrace close 

A buffet luncheon to be given by the 
General Electric Company on Wednes- 
day afternoon, will immediately precede 
a bus trip over the Niagara Frontier to 
Niagara Falls. 
at the Niagara Falls Country Club, the 
party will return about 6 p.m. to the 
Hotel Statler, where the Westinghouse 
Electric Company 
will 


Following refreshments 


and Manufacturing 


guests of 
will 


Canadian 


delegates and 
The bus 


cover sixty-five miles along 


entertain 
the Convention. trip 


and American Boulevards—much of it 
along the edge of the beautiful Niagara 


River. 


principal items of interest of the great 


This trip will also show the 


Niagara Frontier industrial area, includ- 


ing the power developments and the 


great electro chemical and _ electro 


metallurgical plants. 


The formal business and special ses- 
sions program follows in outline: 


FIRST GENERAL SESSION 
Tuesday, June 3rd, 9:30 a.m. 
Report of the Treasurer 


Address 
Mr. CuHarces W. KeELtocc, Edison Electric 
Institute, New York, N. Y 
Plus Sales and Service Values Pay Off 


Mr. Tom P. Wacker, Gulf States Utilities 
Co., Beaumont, Texas 


President's 


Industry and National Defense 
Mr. W. P. WitHERow, Blaw Knox Com- 
pany, Pittsburgh, Penna., and Chairman 
of National Defense Committee, Na- 
tional Association of Manufacturers 


Presentation of Charles A. Coffin Award 

Presentation of Prize Awards, Mr. H. P. 
Liversidge, Chairman, Prize Awards 
Committee 

THE AWARDS 

Augustus D. Curtis Award 

B. C. Forbes Prize 

George A. Hughes Award 

R. B. Marshall Award 

Thomas W. Martin Award 

Claude L. Matthews Award 

Laura McCall Award 

James H. McGraw Prizes 

Reddy Kilowatt Award 

National Water Heating Council Award 


SECOND GENERAL SESSION 
Tuesday, June 3rd, 2:00 p.m. 
Emergency Capabilities of Distribution Plant 

Mr. T. G. Hieronymus, Kansas City 
Power and Light Company, Kansas 
City, Mo. 

A Forward Look at Distribution 

Mr. M. W. Smitrn, Westinghouse Electric 
and Manufacturing Company, Pitts- 
burgh, Penna. 
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Conservative Investment for Electric Distri- 
bution 
Mr. E. S. Fie_ps, The Cincinnati Gas and 
Electric Company, Cincinnati, Ohio 
Some Present Engineering Opportunities in 
Electric Distribution 
Mr. A. E. Sitver, Ebasco Services Incor- 
porated, New York, N. Y. 
America and the World War 


Mr. COoNSTANTINE Brown, Washington 
Evening Star, Washington, D. C. 


EVENING MUSICALE 
Tuesday Evening, June 3rd, 9:15 p.m. 
Buffalo Philharmonic Orchestra 
Guest Soloist, Miss RosE BAMPTON, Lead- 
ing Soprano, Metropolitan Opera Asso- 
ciation 


THIRD GENERAL SESSION 
Wednesday, June 4th, 9:45 a.m. 
Report of Nominating Committee and Elec- 

tion of Trustees 
A Design for Living—The Low Cost Electric 
Home 

Mr. Henry J. Morton, The Pierce Foun- 

dation 
The Responsibility of Sales in These Chang- 
ing and Critical Times 

Mr. R. E. FisHer, Pacific Gas and Electric 
Co., San Francisco, Cal. 

1ddress (Informal) 

Mr. W. L. Batt, Deputy Director, Office 
of Production Management, Production 
Division, Washington, D. C. 

Mobilizing Public Opinion on Electric Ser- 
vice Values 

Mr. C. E. Greenwoop, Edison Electric 
Institute, New York, N. Y. 


FOURTH GENERAL SESSION 
Thursday, June 5th, 9:45 a.m. 
Announcement of Election of Officers 
What Has Been Happening in Load and 
Capacity 
CoL. Howarp S. Bennion, Edison Electric 
Institute, New York, N. Y. 
Partnership Between Manufacturers and the 
Power Industry Is Vital Now 
Mr. D. C. Prince, General Electric Co., 
Schenectady, N. Y 
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ROSE BAMPTON 


Leading Soprano of the Metro- 
politan Opera Association. 


Capitalism—Servant of All the People 
Mr. Cart Snyper, Formerly Statistician of 
the Federal Reserve Bank of New York, 
New York, N. Y. 
Basic Factors in 
Agreements 


Power Interconnection 


Mr. J. E. Moore, Ebasco Services Incor- 
porated, New York, N. Y. 


LUNCHEON MEETING 
Thursday, June 5th, 1:00 p.m. 


(Ballroom—Hotel Statler) 
Luncheon 
Address e 
Cot. WILLIAM J. Donovan 


While the four day convention period is 
crowded with events, as the accompanying 
time table will indicate, those who arrive 


The Buffalo Philharmonic Orchestra 
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early for the convention or remain after its 
close will find many interesting places to see 
in and around Buffalo and the Niagara 
Frontier. 

The prime attraction is Niagara Falls. 
This, the greatest of the Seven Wonders of 
the World, is within twenty miles of Buf- 
falo. Millions of tourists visit this mighty 
cataract yearly and some have seen it many 
times, but come again to marvel at its splen- 
dor. The night illumination of the Falls, 
through the medium of colored lights, is an 
unbelievably impressive spectacle. 

The Peace Bridge connecting Buffalo with 
Canada is one of the most heavily traveled 
pleasure bridges in the country. Millions of 
cars pass from Buffalo into Canada over the 
bridge yearly, Buffalo being the principal 
border city to Canada, and the gateway to 
the Georgia Bay, Muskoka and the North 
Country of the Dominion. 

Other interesting drives to make in and 
around Buffalo are through the Pekin Fruit 
Valley, the Lewiston Valley, old Fort Niag- 
ara, Emery and Chestnut Ridge Parks, the 
Boston Hills, Olcott Beach and many other 
beautiful places of interest. Buffalo is also 
a starting point to scenic New England, the 
Alleghenies and the Adirondack Mountains, 
and up-the-lakes cruises, on palatial passen- 
ger boats, connect Buffalo with Cleveland, 
Detroit, Chicago, Mackinac Island, Duluth, 
and other points of interest. 

Arrangements have also been made to 
provide golf privileges at the following 
country clubs in or near Buffalo: Country 
Club of Buffalo; Meadowbrook Golf and 
Country Club; Park Club; Transit Valley 
Club, and the Wanakah Country Club. In- 
troductory cards may be obtained at the 
registration desks. 

The Ontario Department of Highways, 
through the Deputy Minister, Mr. R. M. 
Smith, has sent a special invitation to con- 
vention delegates to inspect the highway 
lighting program developed by the Depart- 
ment for the Toronto—Niagara Falls stretch 
of the Queen Elizabeth Way—a four lane 
highway running from Toronto to Buffalo. 

Those interested in inspecting this devel- 
opment should leave word as early as pos- 
sible at the registration desks, so that 
arrangements can be made by the Depart- 
ment of Highways to provide engineers and 
others familiar with the installation as hosts 
and guides for the trip. 

It is recommended that reservations for 
hotel accommodations, for the luncheon meet- 
ing and for the Niagara Falls-Niagara Fron- 
tier trip be placed early, both for your 
convenience and to aid those in charge of 
arrangements. 
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The 1941 Engineering Committees Conference 


HE Annual Meeting of the group 
of Engineering Committees was 
held as usual in Chicago, May 5 
to 9. 
300 and in addition there were a large 
number of guests present who did not 
register their attendance. Altogether the 


The recorded attendance was over 


attendance and the degree of interest 
and activity was comparable with that of 
last year and earlier recent years. The 
activities of the several committees are 
described in separate articles in this issue. 


Considering the time and the preoccu- 
pation of member companies with prob- 
lems incident to national defense, this 
constitutes interesting testimony to the 
value of these meetings to the individual 
committee members and to member com- 
panies. 
for committee 


It was not easy in most cases 
members to be absent 
from their normal occupations at this 
time and the situation was reflected in 
the businesslike air of the meeting. The 
programs of the committees were some- 
what crowded and for the most part 
devoted to subjects of immediate appli- 
cation. Members came and went with 
the minimum expenditure of time and 
actions were taken within the several 
committees with celerity and decision. 

Within the restricted frame of this 
meeting the increased tempo of indus- 
trial activity was reflected, and while it 
appeared to be unnecessary for anyone 
to labor the point, it was quite apparent 
that the general disposition of the mem- 
bers was to devote the time of the meet- 
ings to matters of immediate importance 
or interest, and to leave for easier times 
those matters which could wait, when 
they were interesting and ultimately ad- 
vantageous in themselves. 

While an adequate amount of atten- 
tion was devoted to the more obvious 
problems of the present situation it was 
gratifying to observe that the greatest 
amount of attention was directed toward 


the less romantic but more important 
business of internal efficiency, a matter 
that. is likely to prove, for every indus- 
try in turn, its most effective contribu- 
tion to the national defense problem. 
Necessarily many of the direct defense 


By Alexander Maxwell 
Director of Engineering, EEI 


questions tend to take a speculative turn 
since no one can be quite sure of their 
nature or extent until they begin to be 
experienced and in any case they are 
largely in the hands of public authorities 
who, for obvious reasons, may not be 
prepared to tell all that they 
Judging from the discussions in this 


know. 


series of meetings it appears that the 
operating companies have done whatever 
is to be done in this respect soberly and 
well and without undue fanfare. 

The group of problems consequential 
upon the national defense effort such as 
the problems of procurement, of inven- 
tories and more recently of priorities was 
also surveyed. A summary of the dis- 
cussions of these points warrants the 
opinion that these questions, so far as 
they are in the hands of the engineering 
personnel, are well understood. Current 
interest centers around the problems of 
priorities, as might be expected; it does 
not appear that the items of supply ordi- 
narily directly procured by electric util- 
ities, such as fuels, lubricants, timber 
products and structural materials other 
than steel, are affected as yet. On the 
other hand, raw materials, particularly 
alloying and other non-ferrous metals, 
entering into fabricated apparatus pro- 
cured from electrical manufacturers, ap- 
pear to be causing some concern among 
these manufacturers, and this concern 
has been transmitted to their customers. 

There does not appear to be more 
than a foreshadowing of future possible 
deficiencies at present, and even so the 
quantities involved are relatively small 
and there seems to be no reason to sup- 
pose that satisfactory adjustments may 
not be made even under rigid priority 
schedules. If some of these deficiencies 
should actually occur, the substitute ma- 
terials and assemblies would require cer- 
tain corresponding adjustments in oper- 
ating practices. It is quite apparent that 
the technical personnel of the electric 
power supply utilities are aware of these 
possibilities and are prepared to deal with 
them if necessary. 

The primary duty of the individuals 
comprising the membership of the engi- 





neering committees is to make electric 
power supply systems work efficiently 
and well under any conditions as they 
occur. Observation of the conduct of 
these recent meetings gives assurance that 
this will be done and moreover, that the 
discussions and exchanges of opinion and 
experience in these meetings will be a 
measurable factor in the accomplishment. 


The standing committees in the engi- 
neering field are primarily consultative 
committees, and throughout the eight 
vears of their existence they have kept 
faithfully in mind the necessity for econ- 
omy of effort and for flexible and simple 
mechanisms for doing whatever they un- 
dertake to do. For those who have not 
actually been engaged in this committee 
work however, it may not always be 
apparent that deliberation depends alto- 
gether upon the existence of a body of 
reliable factual information that must be 
collected by unspectacular and often la- 
borious methods. “Thus in the actual 
conduct of the work of the engineering 
committees it has come about that they 
have found that they cannot merely 
“consult” to any useful end upon sub- 
jects which appear to be useful and im- 
portant without more complete and ex- 
act information than is ordinarily pos- 
sessed by the individuals gathered to- 
gether. 

That this kind of information gather- 
ing is ordinarily done by smaller groups 
which may be called subcommittees is a 
definite economic advantage, since it 
saves the time and effort of the general 
membership who have only to consider 
such studies. 


information 


the collective results of 
These collections of basic 
are not, moreover, merely statistical or 
thing, 


they are collections of opinion and ex- 


clerical compilations. For one 


perience as well as of data, and for an- 
other, it is desirable that the information 
shall not be collected in the raw state 
as statistical data might be collected, but 
on the other hand that it shall be scru- 
tinized by experts and compiled in such 
a manner that it shall give a true pic- 
ture of expert opinion in its particular 
field. 





~ 
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The Bearing of the Interest Factor 
on Reinvestment of Depreciation Reserve Funds 


President, The 


An address 


N the case of the Board of Public 

Utility Commissioners vs New 

York ‘Telephone Company, 271 
U. S. 23, 31 (Year 1925), and in other 
cases, the courts have made pronounce- 
ments which while obviously correct as 
to the situations existing before them, 
have led to the adoption of a policy and 
stand by a large portion of the industry 
which is unfortunate and which does not 
of necessity follow from the decisions, 
though on its face would appear to do 
So. 

In effect, the court has stated that a 
customer buys and the company sells 
service only, and that the monies re- 
ceived for such service under any legal 
rate belong to the company and that the 
customer has no further interest therein. 
In other words, that the company does 
not sell or reimbursement for 
plant even though in making the price 
for service the 


receive 
company of necessity 
takes cognizance of plant cost as well as 
all other costs. 

This pronouncement would seem to 
fully justify the stand of such 
panies as have resisted all claims for any 
customer equity in the depreciation re- 
serves which have been gradually built 


com- 


up by the companies out of revenues 
received. However, such companies for- 
get the one essential fact that the build- 
ing up of such reserves is possible only 
which 
have control over earnings see fit to 


because the regulatory bodies 
permit the inclusion in the costs of the 
companies of certain annual charges for 
depreciation in retirements 
actually made, just as though 
charges were actual expenditures. 


excess of 
these 


There is of course no question as to 
the desirability of such an allowance 
both in the interest of the customer and 
in the interest of the stockholder. But 
the point I make is that the existence of 
reserves is wholly dependent upon the 
regulatory bodies permitting these an- 
nual charges—made in advance of re- 





By Samuel Ferguson 


Cincinnati, Ohio, April 7-8, 1941 


tirements—to be treated as expenses. 
This permission is by no means essential 
as a commission would be fully justified 
in a refusal to permit any advance 
preparation to meet a retirement and to 
rule a retirement to be a cost only in the 
year in which it occurred. 

In view of the fact that the reserve 
exists only by reason of this permission 
from the customers’ representative, I 
would state as my opinion, absolutely 
and unequivocally, that it is unjust and 
an imposition upon the consumer to re- 


fuse to acknowledge that he has an 
equity in the reserve to which recog- 
nition must be accorded. This injustice 
can be illustrated simply :— 

Assume a growing utility financed orig- 
inally by a stock issue of one million dollars 
wholly invested in plant and working capi- 
tal; and that rates are permitted which cover 
an 8% return thereon as well as 3% depre- 
ciation. 

Then, after 20 years (assuming 1% annual 
retirements) there would be a reserve of 
$400,000 invested in plant and a permitted 
increase in earnings from $80,000 to $112,- 
000 or a 40% benefit to stockholders—with 
no corresponding benefit to consumers. 


It is this striking injustice, apparently 
sanctioned by court decision, which has 
led (in an effort to correct same) to the 
deduction of the reserve in determining 
a rate base either on the fallacious theory 
that the actual 
depreciation and therefore loss in value 


reserve represents the 
existing at the time of inquiry; or else 
on the ground that the reserve, being 
furnished by the should in 
equity be deducted from the otherwise- 
determined rate base. The first of these 
grounds has no support in fact; and 


consumer, 


while the second is true it is only a part 
of the story as the stockholder has also 
an equity in same through making pos- 
sible the investment of the assets of the 
reserve in plant. The collection of the 
assets of the reserve was permitted so 
that same would be available to cover 
retirements and (to the extent of origi- 
nal cost) to furnish funds for the neces- 


sary replacements. They are not so 
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bricks and 
mortar unless they have been loaned for 
that purpose under the guarantee of the 
stockholders of immediate repayment on 
demand. It is for this reason that I 
claim just as absolutely and unequivo- 
cally that the deduction of the reserve is 
unjust and an imposition on the stock- 
holder by 


equity as accruing to him. This injus- 


available when tied up in 


refusing to recognize any 


tice can be easily shown in an extreme 
case of a utility with no plant growth. 


Assume the same case as before with orig- 
inal investment through stock of one million 
dollars and rates that permitted initially an 
8% return thereon and 3% depreciation. 

Then, after 20 years (assuming 1% an- 
nual retirements) there would be a reserve 
of $400,000 and the earnings must come 
down from the original figure of $80,000 to 
$48,000; or a penalty of 40% on the stock- 
holder, all going to the customer until such 
time as the reserve is wholly or in part used 
for retirements, at which time the stockhold- 
ers can again earn a larger sum. 


will differ as to 
which of these two conditions will in- 


Naturally opinions 


volve the greater inequity, but fortu- 
nately no decision will be necessary if a 
surprisingly simple method is followed 
and one which permits of according to 
each party their respective equities in 
each particular case. 

The basis of this simple method lies 
in the fact that under any and all con- 
ditions exactly the same result as to 
permitted return is reached whether the 
reserve is deducted or whether interest 
on the reserve, out of the permitted re- 
turn on an undepreciated rate base is 
allowed to the customer at the average 
rate earned on the property as a whole. 

This being so it is possible to reach 
the desired result of equity if it is 
feasible in each case for the regulatory 
body to specify the rate of interest to be 
charged out of the permitted return and 
added to the thus reducing 
customer contributions otherwise charge- 


reserve, 


able to expense. 
The full range of all possible equities 
is covered in an interest rate varying ac- 
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cording to circumstances from the aver- 
age return (which is to give all equity 
to the customer) down to zero (which 
is to assign, all equity to the stock- 
holder). 

These are the two extreme cases— 
the first possibly applicable where past 
performance has resulted in inflated 
book values; and the second, where 
without inflation the company is earning 
less than a fair return. 

The foregoing discussion is a rather 
long prelude to a more detailed study 
of a method of regulation under this 
concept which I entitle 


A Proposal to Eliminate the 
Bétes Noires of Utility 
Regulation 


This memorandum was prepared as 
the result of a conversation with a mem- 
ber of a regulatory body wherein he 
raised the following queries which in- 
trigued my imagination: 

1. Why, when the treasury regulations as 
to depreciation conform to neither fact nor 
law do electric companies accept them with- 
out legal controversies such as are sure to 
follow our pronouncements ? 

2. Is it not possible that the controversy 
on depreciation has become so acute and so 
detailed that we are forgetting that deprecia- 
tion accounting is only a means to an end 
and not the end in itself? 

3. Is there not a sufficient area of agree- 
ment to permit of the adoption of some sim- 
ple formula which will substantially meet 
the end sought—namely, equitable treatment 
to customer and to investor, and thus save 
the tremendous cost of prolonged controver- 
sies and volumes of detailed accounting? 

The control over the accounting of 
Public Utility Companies (except for 
one single feature) would make simple 
the regulation of utility earnings. Please 
note that I use the word earnings rather 
than rates. The two are not at all 
synonomous although to an_ unfortu- 
nately large extent regulation of rates is 
attempted through the regulation of 
earnings. 

The fallacy of this is obvious if we 
consider, as a simple illustration, the 
low earnings of a company caused by its 
shortsighted insistence on rates too high 
to obtain the volume of business that 
could be developed by the use of a 
lower and properly designed promo- 
tional rate schedule. Regulation of 
earnings will not touch such a situation 
as earnings therein are already too low. 
However, since the process of regulation 
has not yet developed to a point where 
rates are in themselves regulated and we 
are therefore still in that stage of de- 
velopment where large earnings are of 
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themselves a crime against the com- 
munity—it is necessary to discuss the 
difficulties of regulation as it now is, 
namely; a control of earnings—rather 
than to suggest a procedure based upon 
the actual regulation of rates. 

As stated above, except for one factor 
the regulatory bodies have full informa- 
tion and power for such control of earn- 
ings. The exception is as to making a 
proper allowance for the consumption of 
property which inevitably takes place in 
addition to the recorded operating ex- 
penses. The effort to provide for this 
allowance is made under the caption of 
“Depreciation” which involves arbitrary 
entries on the books of the companies. 
These arbitrary entries may or may not 
be accepted by the regulatory bodies as 
reasonable and when questioned there is 
the immediate appearance, in the picture, 
of the uncertain element of regulation 
accompanied by the two characters that 
I describe as the bétes noires of regula- 
tion, namely;—‘‘Expert Testimony” 
and “Life Tables.” It will take very 
little investigation into commission and 
court cases to convince one that the con- 
fusion and cost of all cases are due to 
the entry therein of these two unreliable 
characters. 

Expert testimony is so extremely un- 
satisfactory because of the fact that the 
judge or tribunal is inevitably called 
upon to decide which of the conflicting 
testimony of opposing witnesses is to be 
accepted as nearer to (or less far from) 
actualities. It is the certainty of con- 
flicting testimony which is causing regu- 
latory bodies to turn to formulas based 
on Life Tables as an avenue of escape 
—in spite of the admitted impossibility 
of being able to judge the future facts 
regarding any specific case in an industry 
approaching maturity from an average 
of past records covering the years of in- 
fancy and adolescence. 

If there were any other avenues of 
escape the following objectionable fea- 
tures inevitable from the use of life 
tables could be avoided: 


1. Untrue entries in the balance sheets 
of utilities. 

2. Conclusions as to loss of plant service 
value which are contrary to fact. 

3. Untold expense in detailed records and 
accounting which, when all is said and done, 
result only in false balance sheet entries. 


The controversies over details and 
methods of depreciation accounting have 
totally obstructed the objective sought 
which is only— 


“” . . to accomplish equitably to customers 


and investors and as uniformly as possible 
the inclusion in the rates charged such pro- 
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vision to cover the property retired from ser- 
vice as will place the burden on those in 
whose service the property was consumed 
rather than upon those who are to be served 
by the replacement.” 


The depreciation accounting is only 
a means to an end but to listen to the 
arguments pro and con on every detail 
one would think it were the actual ob- 
jective in itself. 

What follows is an effort to develop 
a more satisfactory escape from expert 
testimony than is to be found by the use 
of life tables, and if the above objective 
can thus be obtained we should rejoice 
in the deliverance from prolonged con- 
troversies and undue accounting expense 
both of which are eventually to be paid 
for by the users of utility service. 

The fundamental on which there is 
universal agreement is that, over a long 
period, electric plant is consumed in 
the service of the public and that the 
cost of such plant consumption shall be 
paid for by the public as a cost of service 
rendered. 

In the carrying out of this principle 
many factors arise which may have far- 
reaching effects according to the treat- 
ment accorded to each, so that careful 
consideration of the equities involved at 
each step is required—as well as the 
necessities of complying with the dicta 
of the Supreme Court in the matter. 


A—PREMISES 

I believe that the following premises 
may be assumed without risk of material 
differences of opinion: 


(1) The consumption of plant results in 
loss in value and is embraced by the term 
“depreciation.” 

(2) We can accept the definition of the 
Supreme Court as laid down in the case of 
Lindheimer vs. Bell Telephone Company,—I 
quote: 

“Broadly speaking, depreciation is the loss 
not restored by current maintenance which 
is due to all the factors causing the ultimate 
retirement of the property.” 

(3) From some causes depreciation takes 
place progressively during use as for in- 
stance wear and tear, or gradual action of 
the elements, etc. 

(4) From some causes depreciation takes 
place at irregular intervals with varying de- 
grees of suddenness as for instance fire, flood, 
inadequacy, obsolescence, etc. 

(5) a. The interest of the customer in 
continuity and efficiency of service requires 
that the management of the company shall 
be in a position to promptly replace prop- 
erty retired by reason of depreciation. 

b. As a corollary to this customer require- 
ment it follows that the investor who fur- 
nished the initial plant is protected in his 
investment through provision for such prompt 
replacement. 

(6) For a company to be in such position 
it must either: 

a. Have on hand as a cash or liquid se- 
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curities the reserve collected in advance from 
customer for this purpose: 

or b. Have such excellent credit position 
that the necessary cash can immediately be 
obtained. 

(7) The equity in such cash as is collect- 
ed in advance of retirements but not in ad- 
vance of the depreciation which has actually 
taken place, rests wholly with the investor 
since it is a reimbursement for loss of plant 
that has occurred. 

(8) The equity in such cash as is collected 
in advance of retirements and also in ad- 
vance of the occurrence of depreciation does 
not rest wholly with the investor since it is 
not a reimbursement for loss that has oc- 
curred; therefore the mutual interest in same, 
both of the customer and the investor, must 
be recognized and equitably evaluated. 

(9) The necessity for the preservation 
and the immediate availability of this cash 
(paid in by the customer under rates per- 
mitted by the Commission) for its intended 
purpose make these proper subjects for the 
exercise of regulatory authority. 

(10) A stable rather than a fluctuating 
level of rates is desirable. This requires 
that the spread of depreciation costs be 
made as uniformly as is practicable over long 
periods of operation—and makes the annual 
charge therefor to be a proper subject for 
the exercise of regulatory authority. 

(11) Past history of useful lives of pieces 
of property covers the periods of infancy 
and youth and since the Industry is now ap- 
proaching maturity it gives no reliable guide 
to lives to be expected in the future. 


B—CONCLUSIONS: 


If the above premises are admitted, 
the following conclusions would seem 
to follow: 


(1) Lives of units of electric property are 
not determinable in advance. 

(2) Even so, there must be collected in 
advance, such sums as will pay for retire- 
ments when same are necessary or desirable 
and such collection must be as uniform as 
practicable. 

(3) Retirements should be paid for by 
past users and not become a burden upon 
future users. 

(4) The depreciation reserves essentially 
consist of two parts: 

a—An amount representing depreciation 
which has actually taken place. 

and b—An amount representing prepara- 
tion to meet future depreciation. 

(5) A reserve of considerable magnitude 
is required and the determination of its prop- 
er size is a joint responsibility of Manage- 
ment and Regulation. 

(6) The safety and liquidity of the Re- 
serve is a responsibility of Regulation. 

(7) The satisfaction of the customer 
equity in the assets of the reserve is a re- 
sponsibility of Regulation. 

(8) The fulfillment of conclusions No. 3, 
No. 5 and No. 7 requires that the accruals 
to the reserve shall be made annually ac- 
cording to some sliding scale formula to be 
submitted by Management. When once ap- 
proved by the Commission this formula 
should not be subject to change without per- 
mission of the Commission—after submission 
of reasons sufficient to justify such change 
of method. 


These conclusions involve the follow- 
ing increase in Commission responsi- 
bility (each to be discussed later) : 


(a) The Commission to place an upper 
limit to the size of a company’s reserve above 
which it is deemed to be excessive and a 
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lower limit below which it is deemed to be 
inadequate; and to approve and to fix as 
unchangeable the Management’s choice of an 
objective as to appropriate size which shall 
lie between these limits. 

(b) The Commission to approve and to 
fix as unchangeable the sliding scale formula 
to be submitted by Management as designed 
to reach and maintain such objective as to 
size. 

(c) The Commission to require its ap- 
proval as to any method of investing the 
assets of the reserve in case Management 
proposes to retain same in any other form 
than as the cash paid in by the customers. 

These conclusions also require that 
Industry concede the above increases in 


Commission jurisdiction. 


C—SCOPE OF AGREEMENT 


Then all that there is left for an 
arbitrary agreement between a company 
and the regulatory body is whether— 

(1) That portion of the reserve represent- 
ing accrued depreciation shall be deducted 
in its entirety from an otherwise determined 
rate base without according a similar recog- 
nition to whatever appreciation of property 
had also taken place; and 

(2) an agreement of some definite percent- 
age of the otherwise determined rate base 
of Fixed Capital account which shall be as- 
sumed to represent Accrued Depreciation 
which has taken place. The spread of opin- 
ions on this last point cannot be very great 
as good and efficient service cannot be given 
with a plant which has actually deteriorated 
in service value to any great extent so that 
the agreed percentage for deduction, if any, 
would not be great. 

The expression of the opinion of the 
Regulatory Commission as to whether 
one company has kept up its property 
well or not (as compared to another) 
can be covered in the percentage of re- 
turn allowed as reasonable better than 
by controversy over the determination 
of actual accrued Depreciation, espe- 
cially as—within the limits of what the 
courts would call “‘confiscatory” or ‘“ex- 
cessive” as a return—there is no appeal 
from the finding of the Commission as 
to what is “reasonable.” 

It is the Commission’s power within 
these limits which gives them the op- 
portunity to punish bad and reward 
good performance. And this power, 
exerted for the benefit of the public, is 
far more beneficial than is the fixing of 
any specific percentage of return to be 
accorded to good and bad alike. 


D—COMMENTS 


Discussing now the three necessary 
increases in Commission authority: 


a—Customer Equity 


To date the Commission has exerted 
jurisdiction over the reserve only to the 
extent of forbidding its distribution to 
stockholders. It would be necessary to 
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go further and in case the Management 
wished to invest the cash provided by 
customers for retirement purposes in 
securities until needed—to specify :-— 

1. That approval is required before the 
assets of the Reserve may be so invested; 
and 

2. The nature of suitable securities (as 
does the Bank Commission in the case of 
other trusts) ; and 

3. That the interest earned by the invest- 

ment (in securities) of the cash furnished 
by customer as a reserve in advance of the 
occurrence of depreciation shall be added 
annually to the reserve; this being the equiv- 
alent of paying same to customer through the 
corresponding reduction in expenses. 
Or, in the event that Management 
wished to follow existing practice and 
invest the assets of the reserve in plant, 
that still further Commission require- 
ments must be met, namely: 

1. That permission to follow this practice 
must be obtained; and 

2. That permission would be granted only 
with the assurance that no securities would 
be issued against the property corresponding 
to the assets of the reserve; and with the 
acceptance by the Company of the obligation 
to credit the reserve with interest at such 
rate as the Commission might specify to be 
equitable under existing conditions in the 
particular case. 

The question naturally arises—can a 
Company obtain undue consideration by 
seeking an objective reserve size at 
either the large or small limit set by the 
Commission or by making a formula 
which calls for an unduly large or small 
annual charge? 

The answer is that while there would 
be some temporary lack of uniformity 
between companies, such elections would 
automatically tend to compensate. 

If the reserve was at the higher limit 
there would have been a higher charge 
to expense for a period of years to pro- 
duce it but as an offset, the larger it is 
the larger will be the per cent of annual 
accruals to be furnished from profits 
rather than from expense and at the 
point of equilibrium in the sliding scale 
formula the allowance in rates for the 
cost of depreciation would be very small. 
If set at the lower limit, lower initial 
charges to expense would be offset by a 
larger per cent of expense charges at the 
point of equilibrium. 

Similarly, a sliding scale formula calling 
for large charges will more quickly 
reach the objective and therefore while 
rates may initially be higher they will 
more quickly reach the reduction point. 
The essential is that the objective for 
reserve size and the sliding scale formula 
—once filed with and accepted by the 
Commission—shall not be subject to 
change except only when permitted after 
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justification has been proved to the Com- 
mission. 


b—Size of Reserve 


Due to lack of experience data covering 
many years of stable operation the neces- 
sary size must be a matter of judgment 
and in the interest of customer any 
error in judgment should be on the side 
of largeness rather than smallness. The 
exact size makes very little difference 
provided it is adequate to cover all re- 
tirements liable to occur in any period 
too short to maintain the reserve in the 
black without an undue increase in the 
rate of annual accruals. 

If the equity of the customer is safe- 
guarded as proposed, the slight increase 
in his rates to create and maintain a 
larger rather than a smaller reserve 
means only that he deposits with the 
company—at higher than savings bank 
interest rates—a slightly larger sum 
than otherwise. 

Hence there is no inequity to either 
investor or customer if Management in 
the exercise of judgment shall file with 
the Commission as an objective, a re- 
serve size anywhere between the limits 
set by the Commission. The larger the 
reserve, the greater will be that portion 
of accruals charged annually to profits 
(the investor) ; and the smaller the por- 
tion charged annually to expense (the 
customer). 


c—Fixed Sliding Scale Formula 


The abuse of the former practice of 
leaving to Directors the arbitrary choice 
of annual provision for depreciation lay 
in the fact that the choice was often 
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biased by other considerations, prin- 
cipally the need of paying dividends to 
a holding company—rather than to the 
fact that an exercise of judgment was 
permitted. 

Hence it is proposed that the managerial 
act of judgment shall consist in deter- 
mining a sliding scale formula which 
after Commission’s approval shall in- 
variably be used from year to year. This 
formula—increasing or decreasing the 
annual accretions to the reserve inversely 
to its size—shall be demonstrated to the 
Commission (before receiving approval) 
to be reasonably constructed to produce 
and maintain a reserve of a size ap- 
proved by the Commission. 

It is recognized that the experience 
gained with years of application may 
produce reasons for making a revision of 
the objective size and of the formula 
desirable. This change could be made 
only if the reasons were sufficiently con- 
vincing to obtain the necessary Commis- 
sion permission. 

The object of this unduly long talk is 
so simple that I should have been able to 
bring out the essential points without 
so many words. These are: 

First: The solution of the question of rela- 
tive customer and investor equity will not 
come from theoretical controversies over 
methods of depreciation accounting. 

Second: Although in some cases this equity 
might be reached by a general rule requir- 
ing the deduction of the reserve in determin- 
ing a rate base, there will be other instances 
where such general rule would create in- 
equity rather than equity. 

Third: If interest on the reserve is cred- 
ited at such rate as may be specified by the 
regulatory body such method is far more 


flexible to meet all conditions; and if speci- 
fied to be at the same rate as is earned on 
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the property as a whole will give exactly the 
same result as will the deduction method. 

Fourth: A commission has the undoubted 
right to extend the jurisdiction now exercised 
over the inviolability of the reserve to in- 
clude the care of its assets if invested rather 
than held in the form of cash until used 
for its intended purpose. 

Fifth: As a condition of allowing this 
cash to be invested in plant the Commis- 
sion is in a position to specify the rate of 
interest to be added to the reserves out of 
such return as may be permitted. 


Finally, as a comprehensive sum- 
mary, | have endeavored to point out 
that there exists a simple method of 
eliminating the most vexatious problem 
of regulation, the complexity of which 
is often increased by confusing the “pro- 
vision for depreciation” with the “‘amor- 
tization of capital” and _ erroneously 
considering the two as synonymous. The 
law requires the recognition of plant 
consumed in service but no law exists 
which compels or permits the compul- 
sory amortization of private capital de- 
voted to public service. 

All I am suggesting is that instead of 
there being made any pronouncement 
that equity or facts requires the deduc- 
tion of the reserve from an otherwise 
determined base—that customer 
equity be recognized by according to the 
customer interest on the reserve at such 
rate as the regulatory body may deter- 
mine to be equitable in any particular 
case. 


rate 


In making the proposals as to methods 
I do not offer them as final solutions but 
simply to indicate at least one possible 
avenue of approach which might elimi- 
nate the difficulties of Depreciation Ac- 
counting, as a stimulation to thought in 
the deliberations of your committee. 





APPENDIX TO MR. FERGUSON'S 


Supplementing this paper are four 
graphs, shown on the preceding page. 
Figures No. 1, No. 2, No. 3 show the 
relation of reserve to fixed capital which 
would have existed in the case of The 
Hartford Electric Light Company over 
the past twenty years if accruals to the 
reserve had been computed according to 
graph No. 4; and if initially there had 
existed respectively—a 0.0 per cent, a 10 
per cent or a 25 per cent reserve. Plant 
additions and withdrawals used are as 
actually took place over the period. 

The greatest progress in recent years 
toward reconciling the divergent views 
on the subject of depreciation is the 


agreement reached by the Depreciation 
Committees of the NARUC, the Amer- 
ican Gas Association and the Edison 
Electric Institute, namely, that ‘“Depre- 
ciation in its entirety is not progressively 
a function of time.” 

This agreement carries with it the 
corollary that the reserve if adequate to 
cover existing depreciation plus a provi- 
sion for depreciation which has not yet 
taken place can not be wholly deducted 
from a rate base on the ground that it 
represents or is a measure of depreciation 
existing at the time of inquiry. If to be 
wholly deducted there must be found 
some other reason. 


PAPER 


The remaining problem is to deter- 
mine a suitable basis of recognizing and 
the whatever 


equity in the reserve should accrue to 


according to customer 
him by reason of such payments as he 
has made in advance of the occurrence 
of depreciation. 

The paper is presented as one possible 
solution of this remaining problem with 
the hope that it will stimulate thought 
relative to the objective sought and will 
divert mental effort from the profitless 
controversies over probable future lives 
of investments dedicated to public ser- 
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vice. 
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Some Aspects of Utility Management 
on Rural Electrification 


By H. M. Sawyer 


Vice-President, American Gas & Electric Service Corp., New York, N. Y. 


An address before the Eighth Annual Sales Conference, Edison Electric Institute, 


HE most important single prob- 
lem at the present time in the 
field of rural electrification is the 
increasing of sales of utilization appli- 
ances or increased use of energy by cus- 
tomers, whichever way you prefer to 
put it. But this has not always been so. 
Before the problem of increased sales 
became predominant, there were other 
problems which had to be met and 
solved. Some of these other and older 
probiems are, I believe, still problems 
not entirely solved and some of the so- 
lutions which have been found may have 
to be revised with the passage of time. 
If we go back to the early days of 
rural electrification by private utilities, 
let us say to the years immediately fol- 
lowing the first World War, there were, 
it seems to me, four major problems 
which had to be faced. They were essen- 
tially, only on a smaller scale, the same 
problems which the utility industry has 
had to face in its general growth from 
the days of its inception down to the 
present. They may be described in gen- 
eral terms as the problems of financing, 
engineering, rates and utilization, and | 
use utilization in the broad sense which 
includes not only use of service at any 
time, but the development of equipment 
which permits greater use of service. 
These problems were and still are close- 
ly related and no one can be dissociated 
from the others. 


Few laymen appreciate the financial 
difficulties that had to be overcome by 
many utilities in their efforts to extend 
their lines to rural customers as recent- 
ly as 20 or 25 years ago. In the early 
days of this activity, the primary deci- 
sion was the 
should finance the rural line—the util- 
ity or its customers. At that time, there 
were only meager applications of elec- 
tricity to direct agricultural uses. The 
possibilities of considerable use of cur- 
rent and consequent revenue were gen- 
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erally remote. Perhaps some of you 
younger men may not realize that even 
then utility management was seeking a 
I have in 
my office library the bound copies of a 
monthly magazine produced for many 
years by my company which was devoted 
primarily to disseminating information 
among its operating affiliates with re- 
spect to developments in the art both 
within and without our system. Twenty- 
five years ago in the May, 1915, issue 
of this magazine, there was published a 
detailed and illustrated description of a 
number of experimental electrical appli- 
cations on a large dairy farm in Ohio. 


solution of these problems. 


These included lighting, of course, a 
milking machine, sterilizer, pasteurizer, 
bacteria incubator, a high frequency in- 
stallation for encouraging plant growth 
and, believe it or not, an electric range 
in the farm house. Even at that early 
date, utility management and electrical 
manufacturers were working diligently 
on the problem but many of the practical 
applications were still to be invented 
and farm lines generally were not profit- 
able. This was recognized by regulatory 
commissions and various rules were pro- 
mulgated which prescribed the condi- 
tions under which service was to be ex- 


Where the 


line was not self-sustaining or self-liqui- 


tended to rural customers. 


dating the customer was required to 


finance it in whole or in part. Under 
such conditions it was necessary for the 
utility to give consideration not only to 
what the customer could pay for line 
construction, but also his ability to 
finance collaterally the incidental house 
wiring and the purchase of electrical 
equipment, and strangely, this last con- 
dition, that is, the purchase of electrical 
equipment, is one of importance, if not 
the most important today. If the com- 
pany were to do the financing, it had 
raise 
money for this purpose and, if it could, 


to determine whether it could 


how much it could properly spend in 
proportion to expected revenue or in re- 
lation to its investment in facilities to 
serve other classes of customers. 

The engineering problems called for 
study and design of lines built especially 
for rural service. The older urban dis- 
tribution standards required unneces- 
sarily heavy and unnecessarily expensive 
construction compared to the needs of 
rural service. As the engineers and de- 
signers have succeeded through the years 
in reducing the cost of construction, this 
has had a material effect on the problem 
of financing, as it has affected the cus- 
tomer. 

The problem of rates involved the de- 
termination of minimum charges or 
guarantees particularly applicable to ru- 
ral customers and the determination of 
kilowatthour charges. The question had 
to be answered as to whether rural cus- 
tomers should pay the same rates as their 
urban neighbors or different and higher 
rates. Should a residential rate, designed 
to meet average conditions in a domestic 
classification where use is restricted to 
domestic appliances in the home, be made 
available to farm customers who have 
other types of equipment with load char- 
acteristics of their own. The rate prob- 
lem ties in definitely with the financing 
and engineering problems when we con- 
sider rates from the “cost of service” 
point of view. It is closely related to 
the utilization problem from the 
of service” point of view. The rate 


“value 


problem itself has changed as rates have 
been reduced in the years since early 
days of rural electrification from the 
early non-promotional levels and struc- 
tures made primarily to protect the in- 
vestment to the promotional rates gen- 
erally in effect today. 


The utilization problem has changed 
too from the early days when there were 
not many low first cost appliances or 
means of using service to the conditions 
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which we may have today, that have 
been so ably described in the preceding 
papers, where there are so many uses 
for electric service in rural territory. 
The problems of utilization have had 
and still have their effect on rates, on 
engineering, on the cost of building lines 
and, therefore, on the basic problem of 
property cost and how it is to be met. 

There have been many answers to 
these problems by different companies 
and I shall make no effort to summarize 
them or compare one with another. Con- 
ditions vary widely from company to 
company with respect to extent of rural 
territory to be served, the type of rural 
customers whether they be large farms 
in the Mississippi Valley or on the Great 
Plains or small non-farm customers in 
the Appalachian Mountains, or Far 
Western customers who pump _ large 
amounts of water for irrigation. An- 
swers to these problems vary with re- 
spect to the policies and points of view 
of individual company management and 
individual regulatory bodies. 

Many companies have recognized that 
for management to reach _ intelligent 
conclusions with respect to the extent to 
which it may go in serving rural areas 
comprehensive surveys are necessary. 
Within our American Gas and Electric 
System, which I think is reasonably 
typical of the industry, we were active 
in the extension of rural lines as early 
as 1924, and we had engaged in exten- 
sive surveys of all of our rural areas 
before the Government fostered Electric 
Membership Cooperatives. These sur- 
veys were elaborate and fairly costly. 
They involved the preparation of de- 
tailed maps of the entire territory upon 
which all farms were designated. These 
farms were visited by survey crews, 
classified and appraised as to their possi- 
bilities. The survey reveals the charac- 
ter of the terrain, the farm density, the 
accessibility of farms to existing lines. 
and many other items, or, in a word, 
the pertinent information which when 
analyzed reveals just how far manage- 
ment should go in securing rural busi- 
ness. 


I have talked at some length of past 
development in rural electrification, for, 
in spite of changing conditions, there are 
lessons to be learned from the past. 
These lessons do not necessarily form a 
pattern for the future, but they may 
help us in charting our course in a 
topsy-turvy world. 

We are passing through an era, not 
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in the sense of a great division of time, 
but rather of a relatively short period 
with notable characteristics. Bulking 
large among these characteristics is the 
part that Government has assumed in 
the economic scene. Like it or not, the 
handwriting is on the wall of a Govern- 
ment promoting a wider distribution of 
wealth and of the profits of endeavor. 
Loud in the councils of Government is 
the voice of the farmer and utility man- 
agement if it is to survive must give 
weight to the vocality of the farmer and 
to the changing point of view with 
respect to Government’s paternalistic 
interest in the affairs of its citizens. 


Were I asked to express my opinion 
on Management’s attitude toward rural 
electrification, I would venture to say 
that management must recognize that a 
black and white balance sheet that 
merely evaluates profit and loss account- 
ing-wise is no longer the paramount 
determinant to the extension of lines to 
rural customers. Certainly not all of 
these customers are people whose prin- 
cipal livelihood comes from the soil. 
The rural customer may be the mechanic 
or clerk who works in the nearby town. 
He has already been introduced to the 
conveniences and comforts of electrical 
living and demands them in the country. 
The farmer himself, whatever propor- 
tion of the rural population in a given 
area he may constitute, is even now de- 
sirous of a level of existence on at least 
as high a plane as the industrial worker. 
He has been plied with publicity, or you 
may call it propaganda, that he is the 
back-bone of the national economy and 
is deserving of a more abundant life 
electrically. 

Management must recognize that the 
farmer will be served though it may cost 
the utility more to supply him than to 
supply some other classes of customers. 
Management must accept the broad 
point of view that rural districts are 
contributory to the welfare of nearby 
urban communities and that it must, to 
a considerable degree, treat the entire 
population of an area as an entity. 
There is precedent for this in that many 
regulatory bodies have recognized the 
propriety of considering rural and urban 
districts as a whole and have not tried 
to separate one from the other. From 
the farmer’s standpoint, he expects the 
community to which he contributes life 
to help him secure his rewards in the 
form of service—and management should 
recognize that this is not an excuse for 
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subsidizing the farmer but a reason for 
so doing in that the reciprocity of inter- 
est benefits the whole body politic. 

Certainly the utility business is based 
on the profit system. Deterioration and 
bankruptcy are the alternatives to con- 
tinued financial loss in this as in any 
other business, but enlightened  self- 
interest may dictate that management 
should put aside certain theories that it 
has considered fundamental. Among 
them is the principle that each classifica- 
tion of utility business must be capable 
of sustaining its own burdens, including 
a reasonable return on the investment 
incident to it. Perhaps if we jettison 
this theory, our business as a whole might 
benefit just as other business has bene- 
fited by abandonment of outmoded 
ideas and adoption of new. Every day 
around us examples of this 
method of which the commonest is the 
“Leader” advertised by merchants, 
items that are sold at less than normal 
profit or even at a loss as a means of 
attracting greater store trafic. In our 
own business, haven’t we, for years, 
taken on customers that at first seemed 
to be loss customers ? 

Did we not look upon industrial busi- 
ness in this light in the first decade of 
the twentieth century? 

But what did we do about it? We 
thought out sound sales policies to over- 
come this seemingly poor business and 
sold more and more service to these 
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customers, bettered their load factors, 
and by this means, bettered the over-all 
results on the whole system. 

The diversity among rural customers 
is tremendous. Can we say that it is not 
greater than in any other class? And if 
so, may we not need this business badly ? 
No one but management can determine 
how far it should give credence to this 
possibility. 


From a practical point of view, it is 
always well to try to do something about 
customers who do not pay their own 
way—to try to correct the situation so 
that they do. Management must con- 
stantly interest itself in an attempt to 
get an economic balance and only in- 
creased use can do this. 

I have personally been much inter- 
ested in the solicitation plans advanced 
at this and similar meetings. Many 
utilities have come near to the end of 
their rural construction programs. Their 
managements are keenly aware of the 
load-building problem and as construc- 
tion slackens personnel formerly assigned 
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to construction and solicitation of custo- 
mer connections becomes available for 
load-building activities. 

Farmers, as a class, are notoriously 
conservative. Perhaps more than any 
other broad group of our population, 
they are resistant to change. While they 
are more and more demanding electric 
service, their tendency is to perform 
their farm work as it was performed by 
their fathers and grandfathers. On the 
other hand, we find that the farmers’ 
womenfolk are keenly aware of the 
changed conditions in the home that 
have been brought about by electricity. 
Examination of the average rural ex- 
tension within a reasonable time after 
completion will show, in addition to 
electric lights in the farmhouse, a high 
saturation of irons, radios, washing ma- 
chines and refrigerators. A study made 
in 1939 of the uses of electricity on a 
group of New York State farms indi- 
cated that 76 per cent of the current 
used by farm customers was for house- 
hold purposes. Within our own system, 
which I think is reasonably representa- 
tive, we find three general deterrents to 
a wider use of our service by rural 
customers; a lack of knowledge of the 
profit possibilities inherent in certain 
farm electrical applications, a lack of 
outlets through which appliances might 
be merchandised and a dearth of cash 
to buy appliances. The management of 
the American Gas and Electric Com- 
pany has increasingly endeavored to 
remedy these conditions. In order to 
familiarize the farmer with electrical 
applications we began employing rural 
representatives in 1928 and today we 
employ more than 75 men who devote 
their entire time to this work. Our 
whole program of rural solicitation is 
built around them. They are men 
trained in the solution of the farmers’ 
electrical problems and many of them 
are capable of developing new or un- 
usual uses of an experimental or pio- 
neering nature. These rural representa- 
tives have nothing to sell but the service 
that their company can render. They 
work closely with county agents, grange 
representatives, farm youth organiza- 
tions and stimulate the interest of farm- 
ers by arranging group meetings, 
moving picture shows, exhibitions and 
demonstrations. 

Our system is one serving a con- 
siderable rural area and a large number 
of small communities. In all, we serve 
nearly 1,800 communities with an aver- 
age of about 500 customers in each place 
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so that, for the most part, we are de- 
pendent upon small town merchants as 
outlets for farm appliances. The lack 
of aggressive merchandising effort by 
these merchants has been a source of 
concern to the management of the 
operating companies in the system. 
The task of developing new outlets and 
of stimulating all the appliance dealers, 
particularly in the smaller towns, has 
been almost entirely delegated to our 
rural representatives. They conduct 
surveys to prove business possibilities to 
the dealer, furnish them with prospects 
secured by canvass or other form of in- 
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quiry, arrange for his exhibits at county 
fairs and group demonstrations. In a 
word, they act as the liaison between the 
farm buyer and the appliance seller. To 
these men in our company and to all of 
you in the industry engaged in this 
work, management has provided and 
will continue to provide the facilities to 
supply these rural customers. 

It is now up to you to justify man- 
agement’s confidence in your ability to 
accomplish what other branches of new 
business endeavor have accomplished in 
residential, commercial and_ industrial 
fields. 





EEI-NEMA Standards for Distribution 


Transformers 


Progress in Larger Sizes 


HE new EEI-NEMA 6sstandard 

pole-type transformers of 25 kva 
and below, in conformity with the 
specifications of the First Report, EEI- 
NEMA Joint Committee on Standards 
for Distribution Transformers, have 
been generally available since January 
1941. These transformers now are be- 
ing widely accepted throughout the 
country. 

At the Spring Meeting of EEI 
Transmission and Distribution Com- 
mittee at Edgewater Beach Hotel, Chi- 
cago, May 5-7, that committee approved 
the Second Report of the EEI-NEMA 
Joint Committee. This Second Report 
previously had been presented and dis- 
cussed at the Detroit meeting of the 
T and D Committee held February 17- 
19. 

At the Detroit meeting approval was 
given to that section of the Second 
Report dealing with sizes 25 kva and 
below and embodying minor modifica- 
tions of the First Report. These modi- 
fications soon will be made available in 
printed form as a Supplement to the 
First Report. 

Discussion, at Detroit, of that sec- 
tion of the Second Report dealing with 
ratings 3714 to 100 kva inclusive re- 
sulted in a number of constructive 
suggestions. These suggestions were 
carefully considered and factored in 
recommended modifications. It was this 
amended Second Report that received 
approval of the T and D Committee at 
Chicago. 

The Second Report as approved by 
the IT and D Committee will be pre- 


sented as soon as possible to NEMA for 
approval. The Joint Committee will 
then complete the necessary editorial 
work and the printing of a Joint EEI- 
NEMA Publication will proceed. 

Following a time interval necessary 
for the preparation of suitable dies, 
tools and fixtures, transformers in rat- 
ings 3714-100 kva inclusive, 15,000 
volts and below, will be made available 
by the manufacturers. ; 

Among the features of the Second 
Report applying to the larger sizes will 
be: 

(a) Standardized ratings 3714 and 50 kva, 
5000 volts and below without high-voltage 
taps. Transformers with taps will be listed 
and available in these ratings, for use where 
required. 

(b) Standardized taps are established on 
other ratings 3714-100 kva inclusive, 15,000 
volts and below. 

(c) Provision is made for direct pole 
mounting of transformers through 100 kva, 
with accessories for crossarm suspension 
available where required. 

(d) Standardized low-voltage terminal 
openings covering maximum and minimum 
range of conductor diameters are established. 

(e) Standardized vertical location of low- 
voltage terminals with respect to mounting, 
standardized position of grounding terminals 
and pads, of nameplate mounting, radial lo- 
cation of high and low-voltage bushings, and 
extension of many standardized features 


from the sizes 25 kva and below, are estab- 
lished. 


In reading this preview of the recom- 
mended standards, it must be remem- 
bered that these transformers are not 
now available, and that they should not 
be specified until such time as designs 
fully approved both by EEI and 
NEMA are announced by the manu- 
facturers as available. 
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Selling Utility Industrial Service 


Under Today’s Conditions 


By C. A. Eastman 


Ebasco Services Incorporated 


An address before the Eighth Annual Sales Conference, Edison Electric Institute, 


N this country there has been built 

up during the past 30 years or so 

a great high tension transmission 
line grid which makes electric power 
available practically anywhere in the 
United States. The power plants are 
there also. Thus, electrically, this coun- 
try is prepared for National Defense re- 
quirements. It is so prepared because of 
an industry, our industry, created and 
developed by private capital and indi- 
vidual initiative. But for the electric 
public utility industry the nation would 
now face a tragic unpreparedness elec- 
trically in this time of need. 

Industry is booming! The outstand- 
ing question now is not “How much 
production is needed ?” but rather ““‘How 
much can be produced?” and “How 
quickly ?” 

Economic and Political Conditions 

Moreover, there exist at this time some 
rather unusual economic and _ political 
conditions. One effect of these unusual 
economic and political conditions, for ex- 
ample, is that upon the Competitive Sit- 
uation with respect to sale of Utility 
Industrial Service. Utility Industrial 
Sales Staffs are increasingly running into 
situations where particular large indus- 
trial concerns find themselves with siz- 
able idle cash resources. 

In many instances the very firms 
which follow a quick ‘write-off’ policy 
with respect to capital invested in vari- 
ous plants and facilities are as a result 
piling up cash more rapidly than physical 
plant replacement demands require such 
cash for replacement purposes. 

A Potential Competitive Threat 

With interest rates at record low lev- 
els, particularly for short term money, 
many such customers are unable to in- 
vest it profitably in former types of short 
term security, until needed. In turn, 
some of them fear that inflation may 
come and that if they hold their funds 
in cash they may find that they lose out 
to a greater degree than might be the 
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case if they had found some kind of 
physical plant in which to invest such 
moneys. 

As a result, many such industrial cus- 
tomers consider that it may be desirable 
to build facilities to make their own elec- 
tric power. They not infrequently take 
the position that such money as they 
propose to use for this purpose “earns 
nothing” as cash. Therefore, this cash 
should be invested in facilities to make 
their own electric power unless utility 
companies are willing to figure their 
competitive sales on a basis where the 
industrial’s costs for money are taken at 
zero. 


New Look at Sales Technique Necessary 


The net effect of such a condition is 
that utility industrial salesmen face the 
immediate necessity to take a new look 
at their sales techniques and sales argu- 
ments. Former sales methods, which 
were based primarily upon an approach 
built around engineering, are likely to 
be less effective. 

In the past, the Utility Industrial 
Salesman’s effort was directed towards 
helping the customer’s engineers figure 
out what their true cost with isolated 
plant equipment would be; recognizing 
that usually, either from inexperience 
or desire to trade, the first figures pre- 
sented by the customer’s engineers in 
competitive negotiations nearly always 
tend to be too Jow as to such operating 
cost components. This part of the util- 
ity industrial salesman’s job, of course, 
can still be handled in the conventional 
manner, following the sound techniques 
heretofore developed of showing the cus- 
tomer that he must consider all of his 
costs—that in computing them he must 
take into account all factors which will 
influence them, as well as the actual 
probable rate of operation as it may 
fluctuate up and down as to load factor 
over a period of years. 

In the old days, the next step in the 
negotiation was for the industrial sales- 


man to compute the fixed charges for 
writing off the investment (not, it 
should be noted, merely figuring the 
physical life over which the equipment 
might remain usable, if the business sur- 
vived). 

Then the salesman also aided the cus- 
tomer to compute the cash value of the 
collateral advantages of purchasing util- 
ity services because by so doing, the cus- 
tomer could receive a quality and kind 
of service which was either superior to 
that available from his own plant or not 
obtainable at all from his own plant. 
Of course, the situation as to collateral 
advantages has not changed and these 
should be recognized and sold just as 
aggressively now as in the past. 

Under today’s conditions many of the 
stock arguments of past days may no 
longer be effective in persuading custom- 
ers to compute their fixed charges at such 
levels that existing utility industrial ser- 
vice rates will continue, in the aggregate, 
to be competitive with the figures com- 
puted by the industrial customer’s oper- 
ating engineers. 

However, with utility costs and taxes 
rising rapidly, it is quite apparent that 
if utilities endeavor to meet “competi- 
tion’’ which arises from a customer fig- 
uring that money is “free” by cutting 
utility rate levels, the utility may head 
into economic disaster in the very near 
future, particularly if the contract or 
the rate does not include adequate fuel, 
direct tax, income tax and commodity 
adjustment clauses. 

New Thinking Needed 

Having outlined the foregoing prob- 
lem it might be well to discuss briefly a 
sales approach which might lead to suc- 
cessful attainment or holding of business 
under competitive conditions such as 
those just described. 

First, assume the salesman has already 
done everything to help the customer's rep- 
resentative to arrive at a fair estimate of 
probable operating costs. 


Second, assume that the customer has made 
his determination as to “write-off policy” and 
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has added the resultant amortization or “de- 
preciation” cost to the direct operating costs. 

At this stage of the negotiation, the 
costs figured by the customer, of course, 
fail to make any allowance for the fol- 
lowing factors: 

1—The -value of the collateral advantages 
of -utility service which should be talked out, 
evaluated in dollars per year as far as possi- 
ble and agreed upon with the customer’s 
representatives. 

2—Cost of money to the customer. 

3—Taxes which the customer must bear, 
which are primarily proportionate to the 
customer’s net income; assuming that all 
direct physical property taxes, insurance, etc., 
have already been considered, and 

4—Factors to allow for future risks which 
the customer must guard against. 


Power Bill Is Often Now Paid 
with 33¢ Dollars 

If the customer is a corporation, any 
net income which may be shown is sub- 
ject to normal Federal and state cor- 
porate income taxes which already is 
equal to about 25 per cent of such in- 
come for Federal tax alone and which 
by the end of the year, may equal 33 per 
cent of such income. Furthermore, if 
the customer is in an excess profits tax 
position, the amount of the tax (Federal 
and State) which he must pay on his 
income will be nearer two-thirds than 
one-third. 

On the other hand, the entire amount 
of a customer’s purchased power bill is 
deductible as operating expense before 
net income is computed for tax purposes. 

Thus, the customer, in effect, can let 
the power company carry the risks in- 
volved in furnishing power supply facil- 
ities and pay at least a large part of the 
bill in dollars, which may be said to 
cost the customer only about 66c. to 33c. 
of their normal face amount as com- 
pared with the situation if he were to 
generate power. 

Such conditions require entirely new 
customer thinking with respect to the 
probable real profitability of capital in- 
vestments, especially where the risks at- 
tendant thereon may be really difficult to 
evaluate over the uncertain years which 
seem to be ahead. 


Future Risks of Capital if Frozen 
in Isolated Plant 


As to future risks; what are some of 
them? 

Maybe priorities might stop him from 
getting his plant. The Priorities Critical 
List, issued in March by the OPM sets 
forth items on which the Army and 
Navy can automatically assign priority 
rating and on most of which such re- 
strictions have already been placed, con- 
tain, as would be expected, many specific 
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items having to do with electric power 
generating plants. 

The very name given to this list of 
materials—i. e., Critical List—indicates 
risks will probably be encountered if 
attempts are made to obtain any of the 
listed materials, although undoubtedly 
some material at the present time would 
be relatively easy to get, whereas other 
items may require very long or indefinite 
waiting periods. Also, it is important to 
remember that this list of items was 
prepared in the early part of March and 
it is probable that new items will be 
added thereto from time to time. 

Maybe in view of the uncertain fu- 
ture it would be better to hold cash 
liquid rather than “freeze” it even if 
inflation comes. 

Maybe the customer had better ex- 
pand his own industrial facilities or mod- 
ernize them looking toward further gov- 
ernmental control and toward stimula- 
tion of a freer type of competition as 
well as his own competitive position, 
both in American and World markets 
after these war clouds blow away. 

Maybe purchased power costs based 
upon utility rates currently prevailing 
might change. The trend of utility pric- 
ing levels has been downward for many 
years. If this trend continues at its pres- 
ent rate or even at some other rate, it 
would seem unwise for industrial cus- 
tomers to base present decisions affecting 
the future on present levels. Some of 
the eventualities that might affect future 
Industrial rate levels are: 

First—Genuine improvements in_ utility 
system equipment efficiencies, load factors, 
etc., are by no means ended. 

Second—lf money rates continue to go 
downward, utility requirements to meet fixed 
charges will become less, both for the future 
and as to already outstanding securities as 
the latter are refunded. 

Third—Competition from other sources of 

power, government and otherwise, may force 
down private utility rates for Industrial ser- 
vice. 
No Industrial customer can afford to be 
other than realistic in looking at such 
trends in the power business; especially 
when faced with decisions on investment 
of large sums of the company’s own se- 
curity holders. 

In other words, industrial manage- 
ment which sinks a large sum of its cor- 
poration’s money into isolated power- 
house facilities and justifies such action 
by citing estimated “savings” based upon 
differentials from present utility rates 
might find itself in a sorry fix if in the 
next two to five years such rates were 
drastically lowered due to Competition 
financed out of Taxes, a good slug of 
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which were paid by the customer him- 
self. Such a customer might find that 
his taxes are going to make cheap sub- 
sidized power for his competitors when 
his own money is tied up in generating 
facilities which he has to use, making it 
impossible to avail himself of the sub- 
sidized power provided with his own tax 
money. 


Economic War Has Been Declared 


In a recent issue of Business Week I 
noticed a striking headline in the adver- 
tisement of a large machine tool manu- 
facturer: 

“Economic War Against America 
Has Already Been Declared” and then 
the article continued: 


Agents of totalitarian nations are 
offering to beat the price of American Goods, 
in one case by as much as 30%. That is the 
invasion American Business must beat and 
defeat if the American people are to keep 
their present standard of living. 

There is only one way to win that war— 
costs so much lower, quality and service so 
much better geared .. . that America’s export 
business will be saved.” 
and who is better equipped than the util- 
ity power salesman to assist customers 
in providing “‘costs so much lower, qual- 
ity and service so much better.” 

War Brings Permanent Changes 

While we are not actually in combat 
war at this time nevertheless there is 
sufficient war existing in this world, the 
results of which will undoubtedly effect 
substantial changes. This is well ex- 
emplified in a quotation from Moody’s 
Survey of February 17, as follows: 

“Wars Bring Permanent Changes: Wars 
tend to produce important changes in tech- 
nology, in economic arrangements, in man- 
agements and so on, and many of these 
changes tend to outlast the wars themselves. 
Wars increase the likelihood that some of 
the leading companies will lose their former 
leadership and their earnings position and 
that others will come permanently to the 
front.” 

Ihe foregoing quotation further illus- 
trates the need for clear thinking at this 
time, so that utility industrial sales tech- 
niques and methods can be polished up 
to the end that they may take full ad- 
vantage of changes that are bound to 
come. ‘This quotation also shows why 
industrialists should use available cash 
to put their own industrial facilities in 
best possible shape to meet an uncertain 
future and why they should purchase 
their power supply. 

Selling Will Be Tough in Post-War Period 

Selling is going to be tough in the 
post-war period. It will require that the 
Power Salesman exercise the utmost in 
courage, alertness and keenness if his 
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company is to survive the rigors of post- 
war conditions. Unless our “Sales Mus- 
cles” are kept tough and our strategy 
carefully planned, we will be licked. 

Our competitors have not gone out 
of training. Competitive equipment 
manufacturers will be tooled up for mass 
production. When war orders stop, 
these fellows will be out looking for 
broader markets. Our customers will 
be their logical prey. The only answer 
is to be prepared, to be forewarned and 
to keep on the offensive. The best de- 
fense is a good offense. 

Utility Industrial Sales Departments 
can do many things to prepare them- 
selves for the trying times ahead: 

1—They might well review again, 
advantages or “pocketbook advantages” 
of utility service. As pointed out in a 
booklet, ‘Presenting 33 + Advantages 
of Reddy Kilowatt Power,” which sum- 
marizes the best thinking of 186 Utility 
Industrial Salesmen in an industry-wide 
contest: 


“Each and every one of the advantages 
shown herein can definitely be evaluated in 
terms of hard, cold cash dollars; and when 
they are properly evaluated and sold to the 
customer and prospects as dollars and cents 
values, should make the selling of power 
distinctly more compensatory for the indus- 
try generally.” 

Indisputable proof of the validity of 

the power salesmen’s claims relative to 
collateral advantages is now being given 
every day. For example, in my opening 
remarks I| told of the shipbuilding owner 
who stated, “Send me five times more 
power right now.” What more convinc- 
ing proof of the Flexibility of purchased 
utility service; what more convincing 
proof of the ability of the utility to meet 
increases in load? Instances like this 
abound throughout the country to prove 
the value of every one of the collateral 
advantages. Now is the time to get 
your proof, sell it to the customer, and 
then file it for future reference when 
the selling gets tough. 
“Write-Off” Policies 
should be determined now. After they 
have been established for each particular 
customer, file them as a part of that cus- 
tomer’s record. 


2—Customer 


3—W ritten Sales Presentations care- 
fully thought out and checked with 
guide posts are still one of the most ef- 
fective means of organizing the selling 
facts on many industrial negotiations 
both for submission to the customer in 
writing or orally. Such presentations 
may be made direct to the customer or 
to the headquarter’s office, which may 
often times be located in another city. 
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Regardless of the manner in which 
the presentation is to be made the basic 
features which should be included are 
the same. These may be briefly de- 
scribed as: 


Short recommendation and summary 
Description of customer’s operation 
Requirements as to Use of Utility Service 
What Utility Service will do to improve 
customer’s operation 
Why purchase of Utility Service will benefit 
customer 
How Use of Utility Service has benefited 
customers in same or similar businesses 
Specific facts and points to be made in nego- 
tiation 
Definite conclusions from which recommen- 
dations may be made 
4+—Secure a complete knowledge of 
the market for Utility Industrial Ser- 
vice, both by survey and collation of the 
facts, and then use such facts. 
5—Streamline as to functional organ- 
ization and methods. 
6—Make complete job analyses for 
the Industrial Salesmen and carry on a 
continuous study of salesmanship and 
then apply such salesmanship to the cus- 
tomer and his problems. 
7—Prepare for planning, making and 
closing sales interviews which entail the 
securing of prospect lists, the planning 
of calls, knowing the customer’s “write- 
off” policy, having adequately prepared 
sales presentations, closing of the sale 
and the follow-through, and, finally 
8—Have adequate sales records, 
and controls which will enable 
comprehensive use of facts to plan exe- 
cution of programs and the analysis of 
results, all to the end that the work of 
the Utility Industrial Sales Depart- 
ments, which has long been character- 


forms 


ized by sound direction of emphasis to 
the direct sale of utility service can be 
bettered in the light of Today’s Condi- 
tion and those that are to come. 

The foregoing are but a few of the 
methods that will serve as a means of 
assuring that the company is paid the 
full price based on “Value of Service” 
to the customer. There will be no time 
for half-hearted or unprepared salesman- 
ship. Organized Utility Industrial Sell- 
ing using every possible sales tool, coop- 
erating with every sales ally, will be the 
only answer in the times that lie ahead. 

Utility Industrial Salesmen Should 
Be Industrialists 

Utility industrial salesmen should be 
industrialists with imagination, with un- 
derstanding of economics and the broad 
factors affecting industry as a whole. 
They should approach the customers’ 
problems with the broad gauge view- 
point of the Industrial Manager. The 
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day is over when the utility Industrial 
salesman’s job primarily was to know 
how to apply service technically. That 
can be and is being done effectively by 
manufacturer and jobber engineers and 
by the customers’ engineers. The days 
of selling on the basis of engineering cost 
comparisons alone are also over. The 
day of real selling is here, requiring sales 
appeals based on a broad gauge solution 
of over-all industrial problems. 

To be able to sell effectively under 
today’s conditions, utility industrial 
salesmen must keep abreast of the na- 
tional and international factors affecting 
industry, factors affecting specific indus- 
tries and specific customers now, and be 
able to interpret their future effects, and 
to create industrial sales appeals from 
this knowledge. Today, salesmen need 
to be Industrialists. This is a challenge 
and an opportunity for Utility Indus- 
trial Sales Managers and Salesmen to 
meet successfully today’s conditions. 

See Problems Through Financial and 

Economic Eyes of Customers 

It would seem that one of the primary 
tasks of utility industrial sales managers 
and utility industrial sales consultants is 
to think through the problems before 
them, to study them through the finan- 
cial and industrial eyes of the customer, 
and to think up the reasons—if factually 
there be such reasons, as is certainly 
likely to be the case—why customers 
should find it to be sound management 
judgment to continue to purchase utility 
industrial service. Under today’s con- 
ditions, therefore, it is essential that the 
utility industrial salesmen in their sales 
approach get to the executives and others 
in the customer’s organization who de- 
termine their financial policies. This in 
addition to contact with the customer’s 
engineers, plant superintendents, and 
the like. 

To assist the Industrial salesman in 
seeing through the financial and indus- 
trial eyes of his customer he should co- 
operate fully with the Tax, Accounting 
and Financial Departments of his own 
company. In the past, he has gained 
by cooperating with his Rate and Engi- 
neering Departments. Now, to obtain 
this new viewpoint which he so sorely 
needs, he will profit from his connec- 
tions with those departments whose in- 
terests and abilities deal with matters of 
investment and economics. 

These broadened associations 
make the salesman much better able to 
talk his customer’s language and from a 

(Continued on page 190) 
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Low Cost Housing Projects Use 


ROFITS! Quick turnover of 

new houses . . . improved features 

that result in easy sales, give cus- 
tomers what they want. This is the dom- 
inant idea of the speculative builder 
when he plans a new development. 

Better living! Improved conditions 
for low income families . . . slum clear- 
ance projects with rental and living costs 
sufficiently low. This is the dominant 
idea when the architect plans a low cost 
housing project. 

Both these men have found that the 
planned, all-electric kitchen fulfills every 
specification they may have. 

Women read of planned kitchens, how 
they save time, work and money for the 
housewife; how the electric kitchen is 
smart, modern, the kitchen a woman is 
proud to show her friends. Little won- 
der then, that when the builder points 
to the electric range, refrigerator, water 
heater and dishwasher, he knows that 
here is his strongest sales argument. 

Architects are learning that the all- 
electric kitchen can be so designed to be 
inexpensive to install and operate; that 
it is compact, to save space, simple, to be 
easily used by inexperienced housewives, 
and clean, to improve living conditions. 
Little wonder then, that when he de- 
signs a housing project, the electric 


Electric Kitchens 


kitchen very often appears on more and 
more blueprints. 

Here is a highly welcome load for any 
utility. Promotion and cooperation will 
show the same profitable results here 
that they have produced in other fields 
of utility service. 

The photographs on these pages have 
been selected to illustrate typical hous- 
ing projects and real estate developments 
on utility lines, with every home or 
apartment equipped with an all-electric 
kitchen. These pictures are but eight of 
the more than 60 received by The Mod- 
ern Kitchen from _ utilities 
throughout the country, in a recent sur- 
vey of electric kitchen acceptance in the 
housing field. 

What the photographs cannot show 
is that this type of load does not, in all 
cases, come automatically, without util- 
ity effort. Sales and educational work 
by the utility company is very often di- 
rectly responsible for the use of electric 


Bureau 


appliances in these kitchens. 
Cooperation with speculative builders 
has proved highly profitable for many 
utilities . . . and a good many builders 
say that an all-electric kitchen is almost 
as necessary as a modern bathroom in 
order to have a salable house. The util- 
ity will often assist in planning kitchens 


and in helping the builder to select the 
correct appliances. An advertising al- 
lowance for each home, provided that 
copy stresses the electric kitchen, is 
granted by companies to the 
builder. 

Educational promotion among archi- 
tects, and the cooperation of the utility’s 
kitchen planning department, has been 
used to good advantage. Many stores 
and dealers have been equipped to sell 
complete planned kitchens, and_ will 
often have model electric kitchens on 


some 


display. 

Utilities, in addition to maintaining 
their own kitchen planning departments, 
manned by specialists in this field, can 
train their entire sales forces to offer 
kitchen planning advice; each member 
of the sales department becomes a source 
of extra sales, by being in position to 
suggest several appliances rather than 
one only. 

Thus, promotion and education can 
bring results out of the housing market, 
just as they have from others. The size 
of the load secured from these projects 
is indicated by the installation figures in 
the captions of the photographs; a rev- 
enue potential that justifies concerted 
effort in this field. 





Typical new homes, each with electric ranges and refrigerators, on the lines of Potomac Edison Company, Washington, 
D. C. One builder in this territory has 874 family units under construction, all with electric kitchens. Eight apartment 
houses erected since 1938 represent a total of 1061 apartments, each with electric ranges and refrigerators. 
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Among the municipal housing projects on the lines of Buffalo Niagara Electric Corporation is this Kenfield Project, Buf- 
falo, with 658 dwelling units, each equipped with electric ranges and refrigerators. Other developments include one with 
173 dwelling units, others with 668 and 772 dwelling units. Rentals average between $18 and $35 per month. 





The Van Dyke low-cost homes subdivision, on the lines of Wisconsin Electric Power Company, Milwaukee, Wis. There 
are 40 homes in this private realty development. Each home is equipped with an electric range and refrigerator. 








One of 106 new medium priced electrified homes on the lines of Kansas City Power and Light Company. 
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Internal Checks, Controls and Audits 


The importance to management of sound internal checks and controls, internal auditing 
and their relation to the work of the independent certified public accountant 


By J. Arthur Marvin 


F. W. Lafrentz & Company, New York, N. Y. 


An address before the Fifth National Accounting Conference, AGA-EEI, 


NDER our National Defense 

program all industries are being 

called upon to concentrate their 
efforts on the production of war ma- 
terials. How great a part the public 
utility industry plays in this national 
effort is not generally recognized—per- 
haps not fully recognized even by the 
public utility industry itself. There is 
hardly an industrial unit, large or small, 
anywhere in the country that does not 
rely, in large measure on the utility in- 
dustry for power. Without an adequate 
supply of power, our defense program 
would fail. Because it provides this 
electrical energy, gas, heat and water 
power the public utility industry is to- 
day the keystone of our National De- 
fense effort. The responsibility is very 
great, yet it is my firm conviction that 
the utility industry is well prepared to 
meet the responsibility. Even when the 
peak of the demands upon it is reached, 
the industry will be able, I believe, to 
meet that demand. 

There is, however, one phase of prep- 
aration for these emergency demands 
which should receive careful attention 
at this time. It relates to an important 
aspect of the company’s accounting or- 
ganization. The managements of public 
utility companies will have to devote the 
major portion of their immediate atten- 
tion to problems of production and dis- 
tribution of power to other industries. 
‘The time available for current and first- 
hand financial and 
accounting problems will be substanti- 
ally reduced. In this situation, accord- 
ingly, management must place additional 
reliance upon its accounting division, 
which I have always considered to be 
management’s right arm. Adequate 
financial and operating statements must 
continue to be furnished if the operating 
efficiency of the properties is to be main- 
tained. This in turn makes a sound 
system of internal check, control and 
audit of prime importance. 


consideration of 


Cincinnati, Ohio, April 7-8, 1941 


For in the present emergency the ac- 
counting division is going to have its 
problems, too. Some of its key men and 
many of those engaged in clerical 
capacities will be called for training in 
our army, even though for a short period 
of time. In many instances inexperi- 
enced help will be substituted for those 
called to serve their country. In some 
cases work will have to be consolidated 
or redistributed, which may require a 
complete revision of the existing pro- 
cedure. For example, it may be found 
necessary to consolidate under one man 
the clerical work formerly performed by 
two men because two operations were 
required for effective internal control, 
or such work may be distributed to 
several men in the same office. Under 
such circumstances, it is most important 
for management, before the full emer- 
gency develops, to review carefully its 
present system of internal check, control 
and audit, so that it may be assured of 
no break-down that will permit the 
entry of fraudulent practices, inaccuracy 
in the records or failure to supply it 
with necessary financial and operating 
data. 


The increasing attention being given 
to the subject, however, is impressive. 
Recently, I made a review of articles 
that had been written in recent years on 
this subject of internal check, control 
and audit. Most of the articles were 
written in the last two or three years. 
In most of the text books, also, this 
subject is given only a few pages, but in 
January, 1941, a book of 450 pages was 
published, devoted entirely to the de- 
velopment of the internal audit staff. It 
is not my purpose to attempt to describe 
today any particular system of internal 
check, control and audit. Such systems 
must of necessity be designed to fit 
the needs of the particular business. The 
point to be noted is that whereas many 
persons have considered internal control 


merely as the check and double check of 
the mathematics of bookkeeping, in 
reality, it bears upon the whole field of 
management engineering. It contem- 
plates the functional divisions of au- 
thority and responsibility in all the 
essential activities of business and the 
coordination of all related record-keep- 
ing, reporting and accounting services. 

In the small business where manage- 
ment is able to keep in close touch with 
all of its activities—it can observe the 
general flow of transactions, the collec- 
tion of accounts receivable, the check 
and control of bank deposits and with- 
drawals and generally inventories are 
taken under its’ supervision—internal 
check and control largely rests with the 
management. As a business grows to 
the stage where it becomes too large for 
one man to handle or follow all details, 
accounting takes over the job by estab- 
lishing adequate accounting records and 
at this point systems of internal check 
and control. The story is familiar to us 
all. One point, however, seems fairly 
to deserve consideration. 

At first it was considered sufficient to 
have an effective system of internal 
check and control only in the central ac- 
counting office. This has now been 
found to be inadequate. When a com- 
pany reaches a size where it has de- 
veloped branch or district offices, in- 
volving billing and collection services to 
its customers, merchandise sales rooms, 
meter repair stations and storerooms, 
scattered over a wide area and necessary 
for more efficient operation, to place full 
reliance upon the central office control 
is unwise. It is practically impossible to 
determine from a central office whether 
or not all of the established procedural 
routines as set forth in accounting 
manuals are being followed, and if the 
forms and primary records are being 
properly prepared. The central office 
cannot always be sure, from the reports 
coming into it, that the functional di- 
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visions of all the activities of a business 
are being observed and that the lines of 
authority and responsibility as defined in 
the company’s manual of accounts are 
being properly followed. Accordingly, 
the development of an internal audit 
staff becomes important to management. 
Effective internal control may be pres- 
cribed and the established plan decided 
so as to afford that control, but internal 
auditing is the added measure which is 
needed to assure the effective operation 
of the plan. 

Internal auditing is a function sepa- 
rate and apart from the system of 
internal check and control and should 
not be confused with the original au- 
thorization, consummation and recording 
of transactions. It relates to the subse- 
quent examination and confirmation of 
the recorded transactions. Some form of 
internal audit is essential because the 
best plan of internal control may be 
rendered ineffective by non-observance 
or from other causes. Failure to dis- 
cover clerical errors in the recording of 
transactions is generally due to a break- 
down in the system of internal check 
and control. When this system breaks 
down moreover, particularly where re- 
mote control of the central accounting 
office is not supplemented by an internal 
audit staff, fraud also is likely to creep 
in. In such situations management 
needs to know promptly the weaknesses 
that have developed in the system of 
internal check and control in order that 
means may be devised to correct them. 


Take the question of fraud. It is 
interesting to observe here that in an 
extensive statistical study made by the 
United States Fidelity and Guaranty 
Company, it was indicated that more 
than half of the number of embezzle- 
ments are committed by branch mana- 
gers, salesmen or similar company repre- 
sentatives and only about two out of 
every ten embezzlers are office men, as 
the term is generally applied, and these, 
generally speaking, were not 
office officials or employees. Also, in a 
study made a year or two ago by the 
New York State Society of Certified 
Public Accountants, it was indicated that 
instances frauds could have 
been discovered and perhaps prevented, 
if the system of internal check and con- 
trol had not broken down and further, 
that many would have been discovered 


central 


in many 


or prevented, even when break-downs 
had occurred, if the businesses involved 
had adopted an adequate system of 
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internal audit. Losses of many thou- 
sands of dollars would have been pre- 
vented and the inevitable disgrace to 
the embezzler and his family would have 
been averted. Here is an example out of 
my own experience. A company had de- 
veloped a number of district offices. In 
some of them they had established dis- 
trict cashiers. It was not considered 
necessary for the independent certified 
public accountants to check these 
cashiers. Reports were received regu- 
larly at the central accounting office and 
were carefully checked and reconciled. 
For several years it was suggested to the 
comptroller that someone be sent from 
the central office to check these cashiers. 
Finally, it was done, with the result that 
three out of ten cashiers were found 
short in their accounts—two were minor 
and one substantial. A system of in- 
ternal audit was immediately installed. 


Management is in a position of trus- 
teeship to the stockholders for the 
preservation of the assets placed in its 
care and for obtaining a reasonable re- 
turn in the nature of profits on such 
assets. It has been the experience of the 
accounting profession that with few ex- 
ceptions, this trusteeship has been con- 
scientiously discharged by management. 
For entire success, however, it is neces- 
sary that management maintain sound 
and reliable accounting records, and 
under present day conditions, it is evi- 
dent proper methods of internal check, 
control and audit are an essential part 
of such records. This was emphasized 
in a report made by a sub-committee on 
Independent Audits and Audit Pro- 
cedure of the Committee on Stock List 
of the New York Stock Exchange. In 
Board of 
1939 
transmitted to the responsible officials of 


this report, adopted by its 
Governors on August 27, and 
all listed corporations, is the following 
passage : 

“The primary responsibility for the 
the the 
management, and many large corpora- 


accuracy of records lies with 
tions have recognized the complexity of 
the problem as well as their responsi- 
bility by maintaining extensive systems 
of internal control, by which the records 
kept by any one person are automatically 
checked by one or more other persons in 
unrelated departments, and of internal 
audit, by which tests are continuously 
made of the efficacy of internal control. 
It seems a fair statement to say that 
such devices, especially when properly 
applied by an internal auditor or con- 
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troller whose work is performed inde- 
pendently of officials, are in large com- 
panies apt to be more efficacious in 
uncovering irregularities than are the 
less frequent examinations by an inde- 
pendent auditor. The latter, however, 
assumes responsibility in making an 
additional check, which, if occasional 
and less detailed, derives great value 
from the independence and from the 
accumulated general experience of the 
auditor.” 

An adequate system of internal check, 
control and audit renders it possible for 
the independent certified public account- 
ant to discharge his responsibility with 
complete satisfaction and full benefit to 
management. It is now generally recog- 
nized that when businesses grow beyond 
a certain size, it is not practicable for 
the independent certified public account- 
ant to check in detail every transaction 
because the cost of this type of audit 
would be prohibitive. There must of 
necessity be certain limitations to the 
extent to which he can audit detailed 
transactions within a reasonable time 
and within the limitations of a prudent 
economy. Therefore, there has been 
developed a method of sampling and test- 
ing which is becoming the basic concept 
of modern auditing of large enterprises. 
The method, time and extent of apply- 
ing this sampling and testing are matters 
of judgment on the part of the inde- 
pendent certified public accountant de- 
pending upon his conclusions as to the 
effectiveness of the internal check, con- 
trol and audit. Such conclusions must 
be based upon a survey of methods and 
principles, independent of the financial 
examination and a reasonable amount of 
checking of details to satisfy himself that 
the plan prescribed by the management 
is sound and that it is being consistently 
and effectively applied. 


The now at- 
tached by the accounting profession to the 


importance which is 


maintenance of an adequate system of 
internal check, control and audit, is indi- 
cated in the following extracts from 
recent statements from authorities in the 
In the booklet pub- 
lished by the American Institute of Ac- 
ccuntants, “Examination of Financial 
Statements’, it is specifically provided 
that the term “internal check and con- 


accounting field. 


trol” is used to describe those measures 
and methods adopted within the organi- 
zation itself to safeguard the assets of 
the company, as well as to check the 
the records. 


accuracy of accounting 
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The extent to which these and other 
measures are practicable will vary 
materially with the size of the organiza- 
tion and the personnel employed. Where 
such a check is provided, the accountant 
may modify his program accordingly. 
Where the internal check and control is 
necessarily limited or severely restricted, 
the examination to be made should be 
more comprehensive in character. No 
examination should be regarded as tak- 
ing the place of sound measures of in- 
ternal check and control, except in cases 
where the organization is so small as to 
make adequate internal check imprac- 
ticable. 

These views have been further empha- 
sized in the “Extensions of Auditing 
Procedure” as modified and approved by 
the American Institute of Accountants 
at their Annual Meeting in September, 
1939, and adopted by the New York 
State Society of Certified Public Ac- 
countants. In this it is stated that: 


“The independent auditor must also 
exercise his best judgment in determin- 
ing the scope of his examination and in 
deciding whether the interests of stock- 
holders and creditors justify the time 
and expense involved in the extension of 
any particular line of inquiry. Experi- 
ence shows that, with few exceptions, 
the personnel of business organizations 
is honest. The ordinary examination 
incident to the issuance of financial 
statements accompanied by a report and 
opinion of an independent certified pub- 
lic accountant is not designed to dis- 
cover all defalcations, because that is 
not its primary objective, although dis- 
covery of defalcations frequently results. 
In a well organized concern the princi- 
pal reliance for the detection of such 
irregularities is placed upon the mainte- 
nance of an adequate system of account- 
ing records with appropriate internal 
check and control. It is the duty of the 
independent auditor to review the sys- 
tem of internal check and accounting 
control so as to determine the extent to 
which he considers that he is entitled to 
rely upon it. To exhaust the possibility 
of exposure of all cases of dishonesty or 
fraud, the independent auditor would 
have to examine in detail all transac- 
tions. This would entail a prohibitive 
cost to the great majority of business 
enterprises—a cost which would pass all 
bounds of reasonable expectation of 
benefit or safeguard therefrom, and place 
an undue burden on industry. 

“In carrying out his work the inde- 
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pendent certified public accountant must 
always be on his guard against collusive 
fraud and be alert in detecting any sign 
of such collusion. However, on the basis 
of his examination by tests and checks, 
he relies upon the integrity of the 
client’s organization unless circumstances 
are such as to arouse suspicion, in which 
case he must extend his procedure to 
determine whether or not such suspicions 
are justified.” 

That the independent certified public 
accountant may place reliance upon the 
reports and work of the internal audit 
staff is emphasized in accounting series 
Release No. 21 of the Securities & Ex- 
change Commission which was released 
on March 5, 1941. 
with respect to accountants’ certificates 
under Rule 2-02 read in part as follows: 

“In determining the 


The instructions 


scope of the 
audit necessary, appropriate considera- 
tion shall be given to the adequacy of the 
system of check and control. 
Due weight may be given to an internal 
system of audit regularly maintained by 
means of auditors employed on the 
registrant’s own staff. The accountant 
shall review the accounting procedures 
followed by the person or persons whose 
statements are certified and by appro- 
priate measures shall satisfy himself that 
such accounting procedures are in fact 


internal 


being followed. 

“Nothing in this rule shall be con- 
strued to imply authority for the omis- 
sion of any procedure which independent 
accountants would ordinarily employ in 
the course of an audit made for the pur- 
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pose of expressing the opinions required 
by paragraph (c) of this rule.” 

In short, where a company has an 
internal audit staff which is constantly 
reviewing and checking these principles 
and reporting thereon, the independent 
certified public accountant may use these 
reports and should use them as a back- 
ground and foundation in determining 
the scope of his own examination. 

All this has a very definite application 
today. American industry is called upon 
for full speed ahead—to accelerate pro- 
duction schedules and to meet without 
failure the vast requirements of our 
national defense. Accountancy can 
make an essential contribution to busi- 
ness management in this emergency. 
Good accounting records and competent 
internal auditing will relieve manage- 
ment of many operating problems. If 
properly designed and employed, they 
free management of innumerable details. 
They give assurance that these aspects 
of the business which cannot be minutely 
supervised are moving smoothly and 
efficiently. Thus management may be 
allowed to focus its attention on the 
imperative requirements of research, 
production and distribution—upon the 
speedy industrial preparation of the 
nation for any situation that may lie 
ahead. The accounting profession due to 
the studies and development of the last 
few years, to many of which I have re- 
ferred, has never been in a better posi- 
tion to assist and cooperate fully with 
management in the accomplishment of 
this objective. 


Selling Utility Industrial Service 


(Continued from page 185) 


management point of view, they will be 
helpful in making a well rounded sales 
policy. 

To accomplish his objective will re- 


quire 
Planning 
Training and 
Courage 
These elements combined with the 


ability to view today’s problems and 
those of the future through the eyes of 
customers—as industrials—will 
success. Surely utility management 
backed up by an army of utility Indus- 
trial Salesmen—so armed—need not fear 
any Economic Blitzkrieg—and will, be 
so equipped as to be able to continue to 
sell to its customers the fullest profitable 
use of utility Industrial Service at fair 


assure 





rates and at the same time fully dis- 
charge their company’s responsibility to 
its employes, to its customers, to its in- 
vestors, to the community in which it 
serves, and to State and Federel gov- 
ernments through payment of its fair 
share of the tax costs. 

I call to mind the words on a little 
sticker attached to an article recently 
sent here from overseas: 

“Britain Delivers the Goods” 

Having known the capabilities of Util- 
ity Industrial Sales Managers and Util- 
ity Industrial Sales Consultants for many 
years I feel, without hesitation, that util- 
ity management, both under Today’s 
Conditions and in years to come, will be 
well justified in stating, 

Utility Industrial Salesmen Deliver 
the Goods. 





—-_ 
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Develop the Home Lighting Market 


By Harry Restofski 


Sales Promotion Manager, West Penn Power Company, Pittsburgh, Pa. 


An address before the Eighth Annual Sales Conference, Edison Electric Institute, 


VERY electric utility man agrees 
that the home lighting market 
is important; every utility does 

something about it. But not all utility 
men realize how important the market 
is and few utilities do as much about it 
as they should. 

Why is the home lighting market im- 
portant? It should be sufficient to point 
out that home lighting already accounts 
for one-third the total residential ser- 
vice sales. That means that home light- 
ing now accounts for half as many kwhr 
as all the residential appliances combined. 
But that isn’t all. Here are some addi- 
tional reasons: 


1. Potentially it is probably our biggest 
residential market because in our homes we 
are using less than a third as much light as 
we need. 

2. It is our broadest market since it in- 
cludes every single customer. 

3. Home lighting load can be added at 
nominal cost for additional facilities to serve. 

4+. It comes on at the highest average in- 
cremental rates. 

5. It is the best way to bring low-use cus- 
tomers to higher use levels so they will pay 
their way. 

6. And to top it all off, while the develop- 
ment of this market helps manufacturers, 
dealers and utilities, it helps the customer 
relatively more. He greatly needs better 
lighting. 


Home lighting load can be added only 
by bringing people into ownership and 
use of more lighting equipment. And 
that brings us to an important considera- 
tion. This year, because of the large in- 
crease in purchasing power, aggressive 
selling and promotion of home lighting 
will bring outstanding results and will 
make it possible to get maximum benefit 
from the lighting education and promo- 
tion of recent years. And experience 
proves that once people have become ac- 
customed to higher lighting levels and 
better quality lighting, it is unlikely they 
will revert to their former lighting prac- 
tice. 

Here is another important fact that 
deserves the careful consideration of util- 
ity sales executives. Shortages of one 
kind or other have already begun to de- 
lay deliveries of some appliances. ‘The 
likelihood is that this difficulty will 
worsen before it gets better. Home 
lighting equipment will not be immune 
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from the possibility of material short- 
ages, but it can be made of such a variety 
of materials and its manufacture is dis- 
tributed among so many plants that seri- 
ous shortages are less likely. 

In the seven years since early 1934, 
when the I.E.S. lamp became available 
and its promotion was begun, there have 
been some far-reaching developments in 
the home lighting market. The I.E.S. 
lamp found the portable lamp industry 
on its back and put it on its feet. It 
made possible a national promotion, the 
like of which we had never remotely ap- 
proached. Scores of utilities began to 
advertise, promote and sell I.E.S. lamps 
because they were built to a recognized 
standard; because they provided good 
light and assured good quality merchan- 
dise. They represented real values. Their 
success has been outstanding. 


As a result of the sale of I.E.S. tags, 
national advertising has been carried on 
for a number of years, half a million 
dollars having already been spent for 
this purpose. This national advertising 
has contributed substantially to public 
appreciation and understanding of these 
lamps. 

However, in some quarters there has 
been a tendency to weary of well doing, 
to forget the need for continued aggres- 
sive support of this program. This is 
true of some utilities—it is perhaps more 
true of some I.E.S. lamp manufacturers 
whose representatives do not hesitate to 
sell the I.E.S. lamp down the river in 
order to take the path of least sales re- 
sistance or to get a seeming competitive 
advantage. 

If utilities do not maintain leadership 
in promoting and selling I.E.S. tagged 
lamps, eventually the certified program 
will peter out, the national advertising 
will be lost, and utilities will not have 
the selling and advertising features 
around which to build their promotion. 

We should support the I.E.S. pro- 
gram vigorously, and we should work 
with and patronize only those manufac- 
turers and wholesalers who give it some- 
thing more substantial than lip service. 


The I.E.S. program must not be placed 
in jeopardy. 

More recently the advent of Pin-to- 
Wall lamps and of adapter equipment 
provided new means of accelerating the 
development of the home lighting mar- 
ket. These items fill a host of lighting 
needs and do it at such low cost that 
almost every home becomes a prospect. 
Market surveys result in staggering 
New Deal figures. For the first time the 
concept of selling Light Conditioning 
for the entire home becomes not only a 
possibility but an actuality in places 
where it has been tried. 

The big market, the new lighting 
tools, the new concept of Light Condi- 
tioning call for a new approach—they 
call for long-haul planning. The mar- 
ket can’t be covered in a year or in sev- 
eral. So there has come into use in 
many places the Five-Year Light Condi- 
tioning Program. That is an important 
milestone in the development of the 
home lighting market. 

There has been one major lack. There 
was no industry promotional program 
on home lighting fixtures, and every at- 
tempt to bring out certified home fix- 
tures had resulted in failure. There has 
been a need for certification so we could 
have assurance that fixtures would pro- 
vide good lighting, be well built and 
meet some simple requirements from an 
appearance standpoint. Now this handi- 
cap is about to be removed. The Ameri- 
can Lighting Equipment Association 
was formed for the express purpose of 
providing certified fixtures and promot- 
ing their use aggressively. The first cer- 
tified fixtures have just become available; 
the program is just now getting under 
way. I commend it to you as something 
worthy of your local support, something 
that will help you do a better home 
lighting job. 


The first showing of these fixtures is 
being made here at the Edgewater Beach 
Hotel. Take time to see them. The ex- 
hibit is purely educational; fixtures are 
not for sale there. But Mr. Davis, sec- 
retary-treasurer of the A.L.E.A. is avail- 
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able to tell you about the certification 
program and the promotional plan. 

There is still another development in 
home lighting—fluorescent units. Fluor- 
escent lighting will come in the home 
just as in the store and the factory—in 
fact, it’s coming right now. Fluorescent 
fixtures, especially in the kitchen, bath- 
room and living room, fluorescent port- 
able lamps and desk lamps, fluorescent 
built-in lighting are now going into 
homes. 

Some of the equipment is well de- 
signed, well made, and corrected for 
power factor and stroboscopic effect. It 
tends to be a little on the low side in 
amount of light provided and somewhat 
on the high side in price, but it is a har- 
binger of better things to come. Other 
equipment is poorly designed, slapped 
together, corrected for nothing, does not 
do a lighting job and is built down to a 
price. 

What should utilities do about the 
promotion and sale of fluorescent home 
lighting equipment? I shall not attempt 
to answer that question except by in- 
direction. Here is what we propose to 
do in our territory. 

1. Keep in touch with market trends and 
with available equipment, and see that our 
home lighting folks are informed. 

2. Collect complete information on every 
installation our home lighting advisors find. 
That will indicate what is already happen- 
ing in our territory and guide us in our 
planning. 

3. Recommend fluorescent home lighting 
in any case where it is good for the customer, 
regardless of the effect on load. 

4. Encourage wholesalers and dealers to 
handle good equipment and to apply it prop- 
Advertise and promote good fluorescent 
equipment as it becomes available, just as 
we do good incandescent equipment. 

In substance, we propose to use fluor- 
escent as another lighting tool, another 
way of providing good home lighting. 
Fluorescent brings new problems, but 
there is no reason to change our funda- 
mental policy of selling the customer 
what is best for him. But, speaking gen- 
erally, fluorescent means that if we want 
home lighting load to increase faster, 
or even at its present rate, we'd better 
come a whole lot closer to selling the 
amount of light the customer really 
needs than we have so far. 


A few minutes ago I said that every 
utility does something about home light- 
ing but that a few utilities do as much 
about it as they should. Despite the 
progress that has been made, most of us 
have little more than toyed with it thus 
far. We give I.E.S. lamps a push, or 
conduct an empty-socket campaign or 
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make lighting demonstrations in homes 
of 5 or 10 per cent of our customers, or 
we wave the flag very weakly for light 
conditioning, and then we sit back in 
complacent self-admiration. Chicken 
feed! Doing a little more than we once 
did isn’t necessarily doing well. The 
market is growing faster than our sales. 
The Better Light-Better Sight idea is 
taking hold faster than we are getting 
equipment into customers’ homes to 
make Better Light for Better Sight a 
reality. The equipment manufacturers 
are providing new tools for the develop- 
ment of this market more rapidly than 
we are making use of them. 


Why is this so? What holds us back? 
Three principal hindrances occur to me: 


1. We think of the lighting market nar- 
rowly in terms of I.E.S. lamps or Pin-to- 
Wall lamps or adapters instead of thinking 
of it broadly as including all these things. 

Too often we act as though a home has 
been well lighted because we place an I.E.S. 
lamp in it. To do a home lighting job 
requires not merely an I.E.S. lamp but I.E.S. 
lamps and adapters and Pin-to-Wall lamps 
AND proper fixtures. And it requires a great 
many of these things to light-condition the 
average home. 

Our trouble has been that we have been 
pecking at parts of the job instead of tackling 
the whole of it. 

2. The second thing that holds us back 
is a Frankenstein of our own making. The 
entire industry still talks about a “lighting 
season,’ and for the most part it acts as 
though there really is one. We err grievous- 
ly when we fall for that bit of self-hypno- 
tism. Home lighting equipment can be sold 
in big volume in any month of the year. It 
all depends on whether we try. I have 
heard of peak lighting sales in mid-summer. 

Let me dip into our own experience on this 
point. We promote lighting throughout the 
year with special emphasis in the spring and 
fall. (1) Here is the distribution of I.E.S. 
lamp sales last year by months as shown by 
dealer reports. The highest month accounted 
for 20.7% of the year’s sales and the lowest 
month 5.6%. The ratio of high month sales 
to low month sales was 3.7 to 1. (2) Pin-to- 
Wall lamps had a ratio of high month to low 
month of 3.3 to 1. (3) Other portable lamps 
were 4.2 to 1 and (4) adapter units were 
3 to 1. (5) Putting all these types of home 
lighting equipment together we get a ratio of 
3.25 to 1. 

Now let’s compare this with some of the 
appliances, using the same dealer reports for 
our figures. (6) Here are radios with a 
ratio of 3.9to 1. (7) and refrigerators with 
a ratio of 10.2 to 1. (8) In the small appli- 
ance field roasters show a ratio of 15.9 
to 1 and (9) food mixers 18.6 to 1. These 
are fairly typical, some appliances having 
higher and some having lower ratios. Light- 
ing equipment shows up very well by com- 
parison. ? 

Let’s quit hamstringing ourselves and start 
to push lighting sales twelve months in the 
year. Of course, there can be special em- 
phasis during certain periods—that’s helpful. 

3. Ourthird difficulty is that we take light- 
ing too much for granted. As a result, many 
of us fail to make the market studies, to 
educate our employees in general and our 
sales people in particular, and we don’t do 


the necessary training and development of 
dealers. 


May, 1941 


If we are going into the development of 
the market for a good load-building appli- 
ance such as the electric range, we think of 
all these things. We study markets and sales 
methods; we advertise aggressively; we 
make it a point to learn how to meet sales 
objections; we go into wiring subsidies and 
load building bonuses and dealer develop- 
ment plans. And, of course, we get range 
business. 

But lighting seems so easy. Everyone uses 
some of it. Everyone needs more of it. Lots 
of dealers handle lighting equipment. It’s so 
easy to doze off in a pleasant reverie. 

We have to apply the same basic prin- 
ciples to selling lighting that we have found 
necessary in selling other electric services. 
We must: 

(a) Create public acceptance and demand 
through education as to the need and the 
benefits and the low cost. 

(b) We must set up good distribution. 

(c) We must apply the basic essentials 
of good advertising, good display and good 
selling to the sales outlets—our own and the 
dealers. This calls for organized training 
and frequent contact. 


All this cannot be too strongly empha- 
sized. The majority of homemakers are 
still uneducated as to the value and ad- 
vantages of good lighting. In the main, 
customers are still buying home lighting 
equipment instead of having it sold to 
them, and what they are buying is too 
often not what they should have. We 
must emphasize price and gadgets less 
and customer benefits more. Miss Helen 
Koues of Good Housekeeping Studio, 
speaking to the Residence Lighting Fo- 
rum of the New York Section of the 
Illuminating Engineering Society recent- 
ly, stated that sellers of lighting equip- 
ment to women are overlooking one 
great appeal and that is the feminine ap- 
peal. Her point was that, if women can 
be made to understand that good and 
adequate lighting will flatter them, make 
them more attractive, they will buy it. 

‘To summarize, all this boils down to 
the fact that home lighting is one of our 
best markets, that we haven’t done 
enough about it, and that what we need 
to do is: 

First, do the overall lighting job—begin 
to sell Light Conditioning instead of merely 
pecking away at parts of it. 

Second, promote and sell lighting every 
month in the year. Let’s quit kidding our- 


selves that the market is very highly sea- 
sonal. 

Third, have aggressive, two fold pro- 
grams to create customer acceptance and 
demand on one hand, and to do a better 
equipment selling job on the other. 

Fourth, adopt a five-year light condition- 
ing sales plan. I commend that to you as an 


intelligent way to budget a big important 
job. 


Just one more thing. Early this year 
Edison Electric Institute announced a 
total of seven home lighting equipment 
sales awards, ranging in amount from 
$500 to $50 and totaling $1,000. These 

(Continued on page 196) 
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Residential Deposits to Uncollectible Accounts 


By Harold F. Quad 


Public Service Electric and Gas Company, Newark, N. J. 


An address before the Fifth National Accounting Conference, AGA-EEI, 


HERE is much evidence to indi- 

cate that the best method of ac- 

counting for deposits remains a 
controversial issue—whether to central- 
ize or de-centralize is the bone of con- 
tention. 

Acceptance and refunding of deposits 
are so closely allied to Credit and Col- 
lection work as to be practically a part 
of the Credit Department’s daily rou- 
tine, and customer relations are unques- 
tionably affected by the deposit policy. 

Before discussing deposit policy from 
the viewpoint of each group represented 
here, it might be advisable to introduce 
some general statistics which will help 
to determine the present trend of policy. 

Ten years ago, as presented in the 
proceedings of the Fifty-fourth Conven- 
tion of the National Electric Light As- 
sociation in 1931, a survey of 62 compa- 
nies showed that the range of percentage 
of deposits to total customers was ex- 
treme. At that time the low was 3 per 
cent and the high 100 per cent. Twenty- 
four of the reporting companies were 
above 50 per cent. These companies served 
from 7000 to 930,000 customers, and 
in all fairness it should be reported that 
the lower percentages were found in the 
larger companies. The over-all average 
of this comprehensive group 10 years 
ago was 38 per cent. Last vear, as re- 
ported at the Annual Congress of the 
National of Credit Men, 
nine representative companies reported 
little less 


Association 


an average percentage of a 
than 5 per cent. 


This 10 years’ comparison gives defi- 
nite indication of the progress made by 
refunding programs toward a liberalized 
policy. 1931 was a “de- 
and conditions have 
changed to a marked degree since then, 
but there can be little question that the 
trend has been in the right direction. 

Despite this trend, many companies 
hesitate to thoroughly review the de- 
posit policy and liberalize to a sufficient 
degree. This is indicated by the result 
of a survey reported last vear in the 


Of course, 


pression” year, 


Cincinnati, Ohio, April 7-8, 1941 


minutes of the Public Utilities Group 
of the National Association of Credit 
Men. Thirty-five companies reported 
on the direct question: 

“What effect would the discon- 
tinuance of customers’ deposits on 
residential accounts have on delin- 
quent accounts and/or bad debt 
loss ?” 

Nineteen companies reported to the 
effect that bad debt loss would increase. 
One company stated that it would save 
interest and offset bad debt loss, and one 
company estimated an expenditure of 
$2 to protect a possible $1 bad debt 
loss. Fourteen companies took a middle 
course, which can be interpreted as “We 
don’t know.” 

This general introduction leads us 
into a discussion of the specific responsi- 
bilities of the groups represented here. 

Responsibility of the Customers’ 

Accounting Group 

It is acknowledged, I think, that de- 
posit policy is best determined when it 
is tailored to meet the needs of indi- 
vidual companies. The relation of resi- 
dential deposits to uncollectible accounts, 
the subject of this paper, is a very im- 
portant factor in helping to determine 
the deposit policy of any company. Since 
their beginning, customers’ deposits have 
been regarded as Uncollectible Bill In- 
surance. Here’s where the accountants 
add one more part to their ever-increas- 
ing list of roles on the stage of our busi- 
It be- 
comes your job to establish experience 
tables for your company, to prove to 
management that the premium you are 


ness—that of insurance actuary. 


paying for this “insurance”? may be too 
high, and that adjustment of the deposit 
policy is in order. As pointed out by 
Mr. Schultz at Chicago in 1938, the 
tangible items of expense entering the 
cost of carrying deposits can be readily 
determined. Specifically, they include, 
in order of importance: 

1. Interest paid, which appears on the 
general books as an accrual. 


2. Clerical expense, best determined 
through time studies of receiving, filing, ap- 


plying, refunding, balancing, auditing, and 
perhaps a proportion of the expense of Cus- 
tomer History Records. 

3. Tax expense, if local conditions make 
it necessary. 

Naturally, the reason for obtaining 
cost figures is to determine whether or 
not the deposit is economically war- 
ranted. If the cost is in excess of the 
insurance value in preventing loss, the 
deposit policy of your company is not 
economically sound. An example is 
quoted from the analysis made by the 
Consumers Gas Company in Reading, 
Pennsylvania: 


Gain 
Estimated Savings (Clerical La- 
Ne ee ree eee $2,000.00 
Reduction in State Loans Tax 300.00 
Interest on $60,000.00 at 6% ...... 3,600.00 
$5,900.00 
Loss 
An estimated increase in Bad Debt 
Losses (20% of Gross Uncol- 
MNEND | soiax tka swiss ans ces $1,120.00 
Met GAWMRE: 3655s 6-oa cies onawaece $4,780.00 


Analysis shows that the application 
of deposits to bad debts, with a 35 per 
cent deposit ratio, does not reduce losses 
beyond 20 per cent. In effect, this may 
not be a completely accurate picture, be- 
cause there never will be any method of 
determining how many bad debts were 
charged to Uncollectible accounts only 
because customers were conscious that a 
deposit existed, and therefore permitted 
a final bill to accumulate. It is not 
“Wishful thinking’ to state that the en- 
tire 20 per cent reduction of bad debt 
losses through application of deposits 
may not been because 
accounts would have been paid if the 
deposit had not existed. This thought is 
substantiated by 


have necessary, 


actual experience in 
those companies where management has 
at least experimented with the problem 
by withdrawing or reducing residential 
deposit Last year, at 
Detroit, Mr. John Williams presented 


requirements. 


the results of an extensive refunding 
program by Niagara-Hudson as follows. 
I quote: 


“Our deposit costs were about $90,000.00 
per vear and the costs of accounting and 
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handling were substantial. While it seemed 
reasonable to expect that the uncollectible 
bill record would be adversely affected, we 
felt that the savings to be made would more 
than outweigh this adverse effect, and that 
an appreciable net saving would result if 
the bulk of our residence deposits was re- 
funded. Where the job has been completed, 
our deposit coverage on residential accounts 
now averages about 5 per cent. 

“Needless to say, our customers were 
pleased at our demonstration of confidence 
in them, and the many commendations we 
have received would have gone far toward 
compensating for the added losses we had 
expected. The surprising part is that so far 
our uncollectible bills have not increased at 
all.” 

To this experience I would like to add 
that of one of our own district offices, 
serving approximately 75,000 accounts. 
With the first of last year, this district 
discontinued the practice of accepting 
residential deposits. Reporting on one 
year’s experience, uncollectible _ bill 
losses have not increased to any appre- 
ciable extent. Certainly, better times are 
partially responsible for this improve- 
ment, but it would seem that a real in- 
crease in loss might have been antici- 
pated. One year’s experience is a good 
basis for judging results, as our own 
analysis proves that about 65 per cent of 
bad debt losses are caused by customers 
who have used service for less than one 
year. I feel certain that other com- 
panies could report the same experience. 

Another factor of importance when 
considering the economies of the deposit 
question is the position of a company re- 
garding the financing of a refund pro- 
gram, or the necessity for using deposit 
money in operation. In both instances, 
the primary consideration is the cost of 
‘ ” “re 
new money.” In 1935 one large utility 
refunded all deposits to customers who 
had maintained a good payment record 
for eighteen months. The same accounts 
were checked twenty-one months later, 
and it was found that bad debt loss was 
40 per cent below the amount which 
would have been paid in interest alone 
at 6 per cent. 

The responsibility of the accountant is 
evident. He has a very important part 
in the determination of deposit policy. It 
is his function to present to management 
the financial relationship between de- 
posits and bad debt losses. It may be 
established that the deposit is a “poor 

+ 99 : ° 
relation” financially, and, like most poor 
relations, is costing you money to sup- 
port. 
Responsibility of the Credit and 
Collection Groups 

I have often heard collection repre- 
sentatives remark that they would rather 
handle an account for collection when 
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it is not covered by deposit. ‘This is 
understandable, as the customer is often 
under the impression that his limit of 
credit is not one, two or three months, 
but is dependent upon the amount of his 
deposit. No matter how logical the rea- 
sons advanced by a collector, this custo- 
mer’s conviction is often a difficult one 
to combat. 

It is the administration of a pre- 
determined deposit policy, and the ad- 
ministration of subsequent collection 
treatment, which eventually decides the 
question of deposits for management. 
After the accountant has submitted his 
analysis of costs in relation to the ad- 
vantages of obtaining customers’ de- 
posits, the next step is a complete and 
careful 
treatment of customers’ accounts. 


review of credit and collection 


Prior to “depression” years there was 
an evident attitude among utilities that 
the credit and collection activities of the 
business were more or less routine mat- 
ters. There were excellent reasons for 
this attitude 
build load; to increase public acceptance 


so much had to be done to 
of electricity and gas; to complete suf- 
ficient manufacturing 
capacity; to find new capital; to account 
for income and expenditures. With all 
available time and energy devoted to 
such important fundamentals, credit and 


generating and 


collection policies and procedures were 
relegated to the background, compara- 
tively speaking. 

Then came the disastrous financial 
years of 1930 to 1933. 
that credit and collection problems and 
customer credit relations assumed front 
rank importance. The 
minding you of the importance of the 


It was found 


reason for re- 


collection supervisor is to point out his 
place in any analysis of policy. 

It must be acknowledged and recog- 
nized that our own industry and _ its 
policies cannot be as flexible as the indi- 
vidual operating the corner furniture 
store. However, within limits controlled 
principally by regulatory bodies, a cer- 
It is the 
responsibility of the credit and collection 


tain flexibility is practicable. 


group to recognize the credit factors 
which are predominant this year and this 
month. ‘To interpret those factors for 
application to his own activities is the 
credit man’s constant function. 
Specifically, the deposit requirements 
of your company are subject to review 
in the light of present credit conditions. 
This year, this month, commercial, in- 


dustrial and individual credit is feeling 
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the impact of billions of dollars in de- 
fense contracts. Isn’t it logical to as- 
sume that our credit policies should now 
be reviewed and altered to meet the 
situation ? 
Responsibility of the Customer 
Relations Group 

In most instances, our own Utility is 
the only company in a given area which 
has the right to serve electricity and gas. 
It is one function of the customer rela- 
tions’ executive to subordinate the idea 
of our “right” to do business, and to 
replace it with outstanding service to 
customers. 

The “right” of public utilities to re- 
quire a reasonable deposit in advance of 
supplying service is well established. It 
has been said that a liberalized policy 
should be approached with hesitancy, 
lest that right be abrogated. It would 
seem that such an attitude defeats its 
own purpose, because it is practically an 
admission that deposits might be retained 
only to retain the questionable “right” 
to require them. 

The customer relations’ executive, or 
any other executive who is customer re- 
lations conscious, must do everything 
possible to defeat the policy of requiring 
deposits because it is our “right” to do 
so. There are records of court cases to 
decide the legality of the procedure of 
requiring deposits. In practically all 
cases they have been settled in favor of 
the Utility, but sound business judgment 
demands that such “right” should not 
be made the basis for requesting deposits. 

No discussion of customer relations 
responsibility would be complete with- 
out a brief mention of our old friend, 
the guarantor. Accepting the guarantee 
of payment from a friend or associate of 
the credit applicant is practically equiva- 
lent to the end of good relations with 
the guarantor. It is encouraging to 
note that most companies discourage the 


practice. 


In general, customer relations respon- 
sibility includes an attempt to “feel the 
pulse” of public opinion, diagnose the 
illness, and recommend a_ remedy. 
Strange as it may seem, it has been my 
experience that the vast majority of our 
customers are not the least bit interested 
in our practices and procedures, nor in 
our explanation of the reasons under- 
lying our “right” to obtain deposits. 
When a customer objects to payment of 
a deposit, we tell him that a public 
utility is obliged to make available gas 


‘ 


(Continued on page 216) 
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Utility Cooperation with Electric Membership 


Cooperatives 


By O. M. Jackson 


Sales Promotion Manager, Georgia Power Co., Atlanta, Ga. 


An address before the Eighth Annual Sales Conference, Edison Electric Institute, 


HE subject of this talk distinctly 

embodies the idea of cooperation. 

Condensing the subject to read 
“Cooperation with Cooperatives” leaves 
no doubt but that you may expect to 
hear about one company’s views and ex- 
perience in cooperating with those 
agencies promoting rural electrification 
in its territory. Rural electrification, in 
its broad aspects, is essentially a matter 
of cooperation. 

The broad objective of rural electri- 
fication, as we must view it, is not only 
to bring about more widespread and ex- 
tensive electrification of farm areas but 
more particularly it is designed to en- 
able the rural customer to make a more 
generous and profitable use of electric 
service. If we accept this view, it is 
readily apparent that cooperation is es- 
sential among the utilities, R.E.A., local 
cooperatives, appliance and farm imple- 
ment dealers, county and home demon- 
stration agents and agricultural exten- 
sion colleges. To accomplish the ulti- 
mate benefits to be derived from rural 
electrification all of these groups must 
work in broad cooperation. 


In Georgia, we have long believed in 
rural electrification. Before the advent 
of R.E.A. we had done what we con- 
sidered to be a very good job of extend- 
ing electric service to the strictly rural 
customers in our territory. When 
R.E.A became an actuality, the Georgia 
Power Company was already operating 
more than 4000 miles of rural lines, 
serving about 45,000 customers in 450 
small rural communities. 
Subsequently, we have built several hun- 
dred additional miles of lines to serve 
rural and farm customers. A farm cus- 
tomer in our area is by no means the 
type of farm customer known to many 


towns and 


of the more prosperous sections. Only 
in rare instances is he a large scale, big- 
time farmer. More usually he is an un- 
derprivileged, small-scale farmer whose 
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cash annual income is indeed small. ‘The 
rural and farm market in Georgia is 
not a fertile field. 

Aside from extending our service to 
the rural territory where economically 
practical, we have cooperated in many 
endeavors to in making the 
Georgia farmer an economic asset. Prac- 
tically every agricultural and farm de- 
velopment program or movement in 
Georgia has been supported and con- 
tributed to by this company. We have 
felt that the improvement of the agri- 
cultural program in our state would 
quite naturally reflect to our ultimate 
benefit. Anything which improves the 
economic prosperity of our territory re- 
acts to our advantage. Rural electrifica- 
tion, perhaps more than any other thing, 
helps to improve the economic status of 
the Georgia farmer. 


assist 


We long ago recognized that we could 
not expect, as a private enterprise, to 
build enough rural lines to serve all the 
people who want and need electric ser- 
vice in our area. When R.E.A. came 
into existence we anounced to the pub- 
lic a policy of genuine cooperation. In 
all of the daily and weekly newspapers 
throughout our territory we published 
an advertisement headed, “For An Elec- 
trified Georgia—Where We Ourselves 
Can’t Build, We Will Help Others to 
Build.” The opening paragraphs of the 
advertisement read as follows: 

“Building 1026 miles of rural electric 
lines this year alone, to serve 20,000 
Georgians in 5000 homes which never 
have been enjoying electric service, this 
company is pressing ahead with the first 
phase of a tremendous three-year Rural 
Electrification Program, the 
Georgia has ever known. 

“But the company cannot build all 
the lines people want or need, or all the 
lines we would like to build. We can, 
however, help to get these other lines 
built and we will do it.” 


largest 


After pointing out our special offers 
of assistance embracing the availability 
of adequate power at reasonable whole- 
sale rates, the capacity and disposition 
to assist in the making of preliminary 
surveys for local electric membership 
cooperatives, the offer to assist with the 
maintenance of lines, appliance repair- 
ing, meter reading and billing, the ad- 
vertisement was concluded with this 
paragraph: 

“Last, but not least, if this company 
has planned to build a certain rural line 
of its own, and if by so doing the com- 
pany would ‘skim the cream off the 
milk’ and thereby make it impossible for 
a cooperative to be formed for the pur- 
pose of serving other areas we did not 
plan to serve, then we will not build 
that line. Most certainly we will not 
place obstacles in the way of the co- 
operatives and thereby, perhaps, prevent 
certain areas from getting any electric 
service at all. If the line we had planned 
to build is needed by the cooperative to 
make its set-up feasible under the 
R.E.A. specifications, then we will re- 
linquish our plans to build that line.” 

You will all agree that the foregoing 
is a pretty clear cut statement of com- 
pany policy and attitude upon the sub- 
ject. I assume that your interest logi- 
cally turns to what happened under such 
a policy. Well, we meant what we said 
and we proved it. Within a short period 
of time we had relinquished to local co- 
operatives 769 miles of already surveyed 
lines which would serve 3887 customers. 
We had already planned to build these 
lines but they were needed by the coop- 
eratives in order for them to set up un- 
der R.E.A. specifications. Further, we 
assisted the local cooperatives in making 
surveys on 2367 miles of line to serve 
8181 customers. 


By this statement of facts and experi- 


ences I do not mean to convey the im- 
pression that we will not build any rural 
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lines of our own. We have built and 
will continue to build some rural lines 
where economically justifiable and where 
such lines logically fall within the physi- 
cal territory served directly by us. Our 
objective finally is to provide electric 
service, upon the most practical basis, 
to the rural market. We are distinctly 
in the business of rural electrification. 

An attitude of cooperation on our part 
has undoubtedly contributed something 
worthwhile to the rapidly increasing 
electrification of rural Georgia. As of 
January 1, 1941, there were in opera- 
tion and served directly by the Georgia 
Power Company 35 local projects. In 
addition there were three projects served 
indirectly by us through wholesale towns 
and there were in the process of develop- 
ment seven other projects. The whole 
picture adds up to an ultimate total of 
45 cooperatives, operating approximately 
25,000 miles of line to serve about 73,- 
500 customers, all served directly or in- 
directly by us. These figures are based 
upon the latest available information. 

With the widespread expansion of ru- 
ral electrification through R.E.A. we 
envisioned that our cooperation should 
extend further than the mere physical 
assistance in surveying lines and helping 
with the putting into operation of the 
local projects. Experience had taught 
us that with the coming of electric ser- 
vice the big problem would be to edu- 
cate and induce these rural customers to 
make such use of the service as would 
be to the maximum mutual profit to 
themselves and to the cooperatives. Rec- 
ognizing the major problem ahead we 
went to the local cooperatives, with full 
approval by R.E.A., with the offer to 
conduct a program of education and load 
building on electric membership corpora- 
tion lines. Past experience in sales pro- 
motion and load building activities on 
our own lines served as a pattern from 
which to formulate a cooperative load 
building plan. 

We first supplemented our organiza- 
tion of Rural Sales Engineers who now 
spend a portion of their time contacting 
customers on R.E.A. lines. 
are trained and qualified to advise the 
farmer on the multiplicity of uses for 
which electric service may be employed 
in farm operation. They give the farm- 
er information on the application of util- 
ity motors, adequate wiring, farm light- 
ing, hotbeds, feed grinding, sweet potato 
curing, refrigeration, incubators and 
brooders and countless other uses for 
electric service. They render every ser- 


‘These men 
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vice for the local cooperative customer 
that they render to our own rural cus- 
tomers. Their work is effective from 
many angles. 

After adding to our organization of 
Rural Sales Engineers we decided that 
our load building efforts could be made 
more effective if we could arrange to 
actually demonstrate the use of electrical 
equipment to cooperative members. The 
problem, of course, was to make the 
demonstration easily accessible to the 
people. We decided that we could 
secure satisfactory audiences only if we 
carried the demonstration out into the 
rural territory rather than inviting the 
customers to come into the towns for 
group meetings. Accordingly, we put 
into operation early in 1939, a Farm 
and Home Traveling Demonstration 
Coach. This coach is equipped with the 
latest models of electrical appliances, all 
connected for operation, and is large 
enough to seat an audience of 50 people. 
The operation of the coach requires a 
Rural Sales Engineer in charge and a 
Home Economist for lecture demonstra- 
tion work. 

This coach is routed over a coopera- 
a pre-determined schedule. 
Demonstrations are scheduled at con- 


tive upon 


veniently located and well known points 
along the route. A complete demonstra- 
tion is conducted during the afternoon 
of each week day. Advance publicity is 
given to the schedule of demonstrations 
through local newspapers and by means 
pamphlets. 
The demonstration is conducted jointly 
by the Home Economist and the Rural 
Sales Engineer. In addition to a demon- 


of printed invitations and 


stration of appliances, lecture and dem- 
afforded 


water, farm lighting and other diversi- 


cnstration are upon running 


fied uses of electric service. As full 
treatment of the broad use of electricity 
on the farm is given as time will permit. 

During 1939 and 1940 a total of 370 
demonstrations were conducted from 
this coach, before 6376 people, of which 
number 3929 signed indicating 
their interest in various appliances and 
equipment. The prospects for equipment 
and appliances are referred to the Super- 


intendent of the local 


cards 


from 
whose office prospects are distributed to 


p roject, 


interested dealers. The signed cards af- 
ford us valuable information that helps 
us to make our sales promotional efforts 
more productive. 

The one travelling demonstration 
coach is not sufficient to supply the de- 


mand for information about equipment. 
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We have in operation five additional dis- 
play coaches. These coaches are not in- 
tended for group meetings and demon- 
strations. They are operated by Rural 
Sales Engineers and are driven over a 
given territory stopping at homes and 
stores of individual customers. They are 
operated only part time on the lines of 
the cooperatives and a considerable part 
of the time they are in use on our own 
rural lines. Last year the five coaches 
operated a combined total of 63 weeks 
on cooperative lines, produced 2953 in- 
dividual customer contacts from which 
were secured prospects for 4203 pieces 
of electrical appliances and farm equip- 
ment. These coaches operate indepen- 
dently from the Farm and Home Coach. 

You are, of course, interested in what 
we think of the results obtained from 
such a cooperative sales promotion and 
load -building program. Many of the 
benefits to us are tangible while the most 
important values are perhaps intangible. 
We are interested primarily in helping 
the cooperatives to help hemselves. If 
we can accomplish this end we render a 
better service to the people of Georgia, 
we increase prosperity of our territory, 
we help the to become 
stronger units and we increase our own 


cooperatives 


Rural electrification today is 
a long range proposition. But more than 


revenue. 


that it is a cooperative program. If by 
cooperation we can help to make it a 
success, we have the obligation to co- 
The measure of the success of 
the program is determined largely by 


operate. 
what you intend to accomplish. 


Develop Home Lighting 
Market 


(Continued from page 192) 


awards are for outstanding accomplish- 
ments in promoting or selling home light- 
ing equipment, or both, during the first 
six months of 1941. 

All types of home lighting equipment 
are included. There is no premium for 
fancy entries, the basis for judging be- 
ing 50 per cent for plans and methods 
and 50 per cent for operations and re- 
sults. If you haven’t a copy of the 
awards announcement, ask for one at 
the registration desk. Make plans to en- 
ter your company. Stimulate your sales 
and promotional forces by letting them 
know of your intention. Then do so 
good a job in developing your home 
lighting market that if you don’t win 
the first award you will feel like saying, 


“‘We was robbed.” 
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Distribution ‘Transtormer Shop Maintenance 
and Repair Practices 


By Frank Sanford 


Distribution Engineer, Cincinnati Gas & Electric Company 


Presented at Transmission and Distribution Committee Meeting, Edison Electric Institute, 


LOSE relationship of distribution 

transformer loading and load 

supervision policies, and of the 
maintenance practices used to keep 
them in good condition, led the Trans- 
mission and Distribution Committee to 
review shop and repair methods at its 
recent meeting in Chicago. Previous 
papers and reports had brought to the 
committee information on _ thermal 
characteristics, economical loading bases, 
load characteristics, and methods of load 
determination by field testing and office 
records. 

All of these papers are now available 
in three EEI Publications: F-3 and F-7 
published in 1938, and H-6 published 
March, 1941. The data, charts, poli- 
cies, and suggestions in this series have 
been designed to assist distribution sys- 
tem operators in analyzing their local 
conditions for making most economical 
use of their transformer investment. 
While outlining methods and _possibili- 
ties, individual interpretations must be 
based to a large extent on load condi- 
tions, operating organization and pro- 


cedure, and relation to other system 
practices. 
Shop Repair Policies 
‘To determine shop practices and 


methods, a list of questions was sent to 
each member of the committee. Com- 
plete replies were received from 25 
operating companies. These companies 
operate an aggregate total of approxi- 
mately 500,000 transformers. The re- 
ports cover methods used in repairing a 
total of approximately 40,000 trans- 
formers per year. 

The number of transformers repaired 
during the reported year averages 8 per 
cent of the total in service. This per- 
centage varies with individual com- 
panies from two with 1 per cent, to two 
with 14 per cent. Thirteen companies 
repaired between 7 per cent and 10 per 
cent. 

Among the companies with lower 
than average repair rates, several other 
practices are mentioned. One company 


Chicago, IIl., May 5-7, 1941 


has a supplementary schedule of field 
inspection followed by field repair 
where possible. Two report that shop 
repair work was recently started and is 
expected to be carried on at an increased 
rate in the future. Another has fol- 
lowed a higher than average retirement 
policy of older transformers. Three 
companies with lower than average re- 
pair rates supplement the repair shop 
work by line crew or district warehouse 
inspection and some minor or partial 
repair operations, not covered in the 
reports. 

Schedule. All except three companies 
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Fig. 1—Load tests to determine 
effect of reduction in oil circulation 
on temperature rise of windings. 
The “A” curves were with new 
transformer. The “B” curves were 
with oil circulation restricted as 
with clogged ducts and sludging 


have all (or the majority) of the trans- 
formers that are removed from service 
taken to the repair shop. Several com- 
panies note a minor exception of those 
transformers that were in temporary 
service or for less than 2 or 4 years 
since repair. Four companies have pre- 
liminary inspection by line foremen, and 
possibly minor repairs, to reduce the 
transportation expense for sending trans- 
formers from the district to the shop. 

It is probable that among the com- 
panies that did not answer this group of 
questions on shop repair, there are a 
number who do not have an organized 
shop, depending on line crews or ware- 
house men to make minor repairs when 
necessary, but not to test, clean coils and 
make general repairs. 

None of the companies report remov- 
ing transformers because they have been 
in service a definite length of time. It 
is noted, particularly in the case of com- 
with larger metropolitan sys- 
tems, that the average length of time in 
service at any one location is 12 years or 
less. One company reported a plan for 
removing for repair any transformers 
installed longer than 12 years. On this 
basis, about 6 per cent of the pole- 
mounted transformers in service would 
be removed for overhaul. 


panies 


Inspection in Service. Nine com- 
have schedule of trans- 
former inspection and maintenance in 
service. Four are on a 5-6 year schedule, 
two on a 3-4 year schedule, and two 
have a general inspection with the an- 
nual load check, and one has mainte- 
nance crews on this part time as fill-in 
work. 


panies some 


Retirement. Eleven companies have 
a definite year of manufacture as the 
basis for retirement of old transformers. 
Five companies use 1910 for the divid- 
ing line and six vary from 1909 to 1913. 
It may be noted that this retirement 
policy is based on the widespread 
changes in electrical and magnetic de- 
sign for transformers manufactured 
since that period. 

The other companies do not use the 
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definite year as a basis but have formulas 
or general practice based on age, losses, 
and cost to repair. If the transformer 
can be reconditioned for service, with 
minor repairs it may be continued, 
whereas coil failure or other necessity 
for more expensive repairs would lead 
to retirement. 

That this manufacture period of 
around 1910 is a justified basis may be 
indicated by one company’s study over a 
period of years. It was found that trans- 
formers built before 1910 were in 
trouble about three times as often as the 
group built between 1911-15, and 9 to 
10 times as often as transformers built 
during the past few years. The predom- 
inant trouble with older transformers 
with closer electrical clearances was 
primarily fuses blown and not coil 
failures. 

Costs. Average costs were reported 
by 16 companies for a total of 28,800 
transformers repaired. Both the aver- 
age of the average costs reported, and 
the weighted average, for total cost of 
labor, material, and overhead is $7.75 
per transformer repaired. The repair 
costs on the basis of the total trans- 
formers in service on the systems of these 
16 companies is 68 cents per year per 
transformer. Individual average figures 
reported vary from $4.00 to $11.37. 

Two of these companies reported 
costs per kva of transformer capacity 
repaired as 36 cents and 49 cents. One 
report shows total repair shop cost of 7 
per cent of the value of the transform- 
ers repaired. The number repaired by 
this company is 8.5 per cent per year of 
the total on the system and the shop 
repair cost represents 0.6 of one per 
cent of the total transformer investment. 


Shop Operation Methods 
Cleaning Coils. Perhaps the most 
important operation in shop maintenance 
of transformers is the removal of sedi- 
ment and sludge from the core and coil 
assembly. This deposit tends to reduce 
oil circulation, cooling, and resulting 
load capacity of the transformer. Along 
with this should be the removal of 
sludge from the inside of tanks, which 
might later become dissolved in the oil 
and circulate in the coil ducts to start 
another formation on the coils. Typical 
sludge formation after a long period of 
maximum load operation is shown in 
Fig 2. 

The formation of sludge tends to in- 
crease with load and, therefore, the 
higher the maximum load permitted be- 
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Fig. 2 
































Sludge and sediment deposit on coils, core and inside of case may vary 
from very light to a heavy, hard layer. 


This depends on maximum load per- 


mitted and length of time in service, as well as oil condition and cover-case 
seal tightness. Coil assemblies must be removed from the case for cleaning when 
the sludge deposit is as heavy as shown here 


elouw’: lé@ Saine transformer after re air, ready for return {to se 4 
Bel th t f ft p ly f t to service 


fore replacement the more sludge will 
be present, and in direct proportion, the 
difficulty and the importance of its re- 
moval. An opposite tendency is noted 
with reduction of air and moisture in 
contact with the oil, and sludge forma- 
tion should be less with the oil-tight 
cover seal of many of the new trans- 
formers now being built. But, the pre- 
vention or removal of sludge becomes 
more important with the newer designs 
because of the reduced coil surface for 
oil circulation and cooling and greater 
relative importance of the oil ducts, and 
also because of the closer designing to 
meet actual rating requirements. 

The importance of sludge removal 
was indicated by test data of the type 
shown in Fig. 1 (from Publication 
H-6). In each load test, two similar 
transformers were connected in oppo- 
sition. One was clear of sludge and the 
other was treated to simulate maximum 
clogging of the ducts. While this repre- 


sents a very extreme condition, it gives 
some measure of what can happen if 
transformers are operated under severe 
conditions over a long period of time 
without maintenance. 

From these tests, it may be concluded 
that temperature rise is from 35 to 60 
per cent higher in the poorly maintained 
transformers compared with those in 
good condition. In one test, temperature 
rise with 100 per cent load at the end 
of a five-hour run was 40 degrees C. in 
the clear transformer and 60 degrees C. 
in the clogged transformer. With 120 
per cent load, the rise was 46 degrees in 
the clear transformer and 78 degrees in 
the clogged transformer. 

It appears from this survey that shop 
operations and methods may be broadly 
classified in two possible groups, de- 
pending on the method of sludge re- 
moval used. Twenty of the companies 
remove the core and coil assembly from 
the case to do this work, while five of 
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them use a method of cleaning without 
removal. 

When coils are removed from the 
cases for cleaning, they are cleaned by 
hand with brushes, scrapers and rags, 
using transformer oil as a solvent, as the 
most common method. Several com- 
panies supplement this with oil under 
pressure for flushing off the sediment 
and two finish with low-pressure com- 
pressed air. Other solvents used, each 
by one company, are gasoline, alcohol, 
kerosene, and naptha solvent. 

When core and coil assemblies are not 
removed from the cases, the usual 
method of cleaning is to flush out with 
clean transformer oil under pressure, the 
oil being removed by means of a suction 
pump as shown in Fig. 3. The core, 
coils and inside of the case are brushed 
by hand to loosen the sludge. The oil 
and sediment removed are pumped to a 
settling tank, and then to the centrifuge 
and filter for cleaning. 

Coil Rewinding. Five companies do 
part of all of their own coil rewinding 
work. Twelve companies buy the ma- 
jority of their new assemblies from the 
manufacturers, and three cover part of 
their requirements in this way and send 
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out to service shops for the rest. Five 
companies send all of their rewind work 
to outside service shops. On the basis of 
the total number of transformers re- 
paired, about 60 per cent of the practice 
is the purchase of new. coil assemblies 
and 40 per cent is the rewinding of new 
coils on the old cores. 

Oven Drying of Coils. Nine com- 
panies have some oven drying facilities 
and two others are planning to add this 
provision. One company has dried coils 
by a short circuit heat run, but does not 
consider this method satisfactory, while 
another uses it to some extent. No com- 
pany reports using heat and vacuum 
alternately as is done in the manu- 
facturing process. This would be quite 
expensive, and oven drying with proper 
air circulation appears to be 
tory. 


satisfac- 


Where oven drying is used, it is done 
only when an indication of moisture 
absorption is found in the insulation. 
This is determined by a megger or 
power factor test, or in three cases, only 
when an indication of water is found in 
the case or oil. 

One company uses 80-85 degrees C. 
for three to six days, with forced air 
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circulation and with dampers to control 
air flow. Another finds that one day at 
80 degrees C. followed by a second day 
at 100 degrees C. is sufficient. One com- 
pany, using 160 degrees F., has found 
that intermittent baking gets better re- 
sults than a continuous baking. One 
company dries at 100 degrees C. for 24- 
hours, followed by impregnating in in- 
sulating varnish, with a 48-hour drying 
period. ‘Two companies mention 250 
degrees F. 

Oil. Ojijl purification is a part of the 
shop operation in all cases, only one 
company failing to mention the method 
used. Four use centrifuge, nine use 
filter only, eleven use combination cen- 
trifuge and filter. Two companies use 
Fuller’s earth for purification and for 
acidity reduction. Iwo other companies 
report experimenting with Activated 
Aluminae. One company has a special 
process for neutralization with Tri- 
sodium phosphate introduced in heated 
oil, followed by treatment with Retrol. 
Two companies that have investigated 
acidity neutralization have not felt 
justified in the added expenditure. It 
is known that some acids have proper- 
ties that contribute to sludge formation, 





























Fig. 3—Internal clearing by oil flushing. 


this view. 


A special 


tilting device used by one company is also shown in 


Fig. 4—Test board with bus arrangement for connection of trans- 
formers. Low voltage connections are switched on the board, and 
losses, voltage and relaying are checked by the operator who can hold 
voltage only by holding the control switch. 


An overhead bus is used 


for the high voltage lead. Entrance to the test enclosure is inter- 
locked with the operating switch. 
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although directly harmful effects of 
organic acids on insulation may be ques- 
tionable. 

Transformers are filled with oil in 
the repair shop before they go to storage 
by all but one company. This company 
leaves the transformer empty for filling 
at the district warehouse or by the in- 
stallation crew. 


Bushings, Lead and Tank Changes. 
Replacement of older type bushings for 
improved electrical characteristics is be- 
ing followed by ten companies. Other 
companies replace bushings only when 
they are broken, so that the percentage 
of bushing replacement varies from 
about 5 per. cent to 100 per cent by the 
various companies, with an estimated 
average of about 30 per cent. 

Lead replacement is more common 
and averages about 75 per cent, with 
variations from 10 per cent to 100 per 
cent. Some companies are replacing 
leads with new non-siphontype bushings 
for external lead connections.. Two 
companies are installing additional lugs 
or clamps on some style transformers to 
give a tighter seal between the cover 
and tank. 

Five companies remove or lower all 
terminal blocks to improve the electrical 
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characteristics. One company makes ° 


changes where necessary, to provide 
clearances above oil of 2-inches on the 
high voltage side and ™%-inch on the low 
voltage side. Compound bushings are 
replaced, if possible, with mechanical 
type equipped with clamp-type termi- 
nals. A special bushing was designed 
for use in modernization. 

Interest in direct pole mounting is 
indicated, three companies reporting the 
use of new hangers or plates on trans- 
formers in the repair shop. Probably 
increased interest can be expected in this 
as the use of the new EEI-NEMA 
standard transformers become common, 
especially when they are used without 
crossarm hangers. In that case, trans- 
formers repaired would ‘be equipped 
with hangers with the same mounting 
arrangement as new transformers. 

Testing. For preliminary tests before 
repair, seventeen companies use high- 
potential dielectric and ratio. One uses 
ratio only and two dielectric only, and 
one uses megger and ratio tests. Four 
make no preliminary tests. Two com- 
panies use induced voltage tests also. 
Four companies supplement the pre- 
liminary tests by checking losses. 
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For the final tests, seventeen com- 
panies repeat the dielectric test, and 
most of them also make other standard 
tests for polarity and ratio, some adding 
loss tests. Three companies make no 
test after repair and one makes a dielec- 
tric test only. Two companies are us- 
ing impulse or induced voltage testing. 
One company makes a special radio 
interference test on all repaired trans- 
formers. 

Oil is tested after purification in the 
standard test cup with 0.1-inch gap with 
variations in the test voltage from 20 to 
30 kv, 25 kv being most common. Three 
companies report making acid or 
visocity tests on the oil also, and two 
others are experimenting with tests of 
this kind. 

Some interest is indicated in improve- 
ment of testing methods and it is 
probable that further attention is war- 
ranted, particularly on the preliminary 
testing. A high potential test on a trans- 
former that is not in good condition due 
to sludge, wet insulation, or bad oil, or 
without oil, may result in damage to the 
insulation. A ratio test only gives some 
indication of coil condition without the 
harmful effects of the high potential 
tests. 
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Cable Tests for Group Reduction Factors 
| By C. H. Moore and N. R. Patton 


Columbia Engineering Corporation 


In COLLABORATION WITH THE DayToN PowER AND LIGHT COMPANY 


Presented at Transmission and Distribution Committee Meeting, Edison Electric Institute, 


HE installation of high-pressure, 

high temperature topping tur- 

bines and of high heat release, 
high capacity steam generating units in 
existing power plant buildings has pro- 
duced conditions of ambient room 
temperature that are appreciably higher 
than those previously considered as nor- 
mal for power stations. It is obvious 
that station design engineers must give 
much greater consideration to the insu- 
lation of steam generating units and to 
general building ventilation if summer 
ambient room temperatures are to be 
kept at levels that are not detrimental 
to the efficiency of plant personnel and 
to the life of auxiliary electrical equip- 
ment such as motors, cables, and certain 
protective equipment. 

Experience indicates that these high 
ambient temperatures have increased the 
difficulties of securing satisfactory cable 
installations from the viewpoint of 
operating reliability and of installation 
cost. Because of the increasing practice 
of installing power plant cables in pans 
or open racks and of limiting the use of 
iron conduit to branch runs for indi- 
vidual pieces of equipment, it appears 
that more complete information on the 
current carrying capacity of cables and 
the group reduction factors for cables 
under modern conditions of installation 
is urgently needed in order to properly 
balance cable life and operating relia: 
bility against investment cost. 

A large amount of braid-covered and 
lead-covered cable with a bronze inter- 
locking armor has been used in the 
Columbia System power stations. The 
purpose of the armor is to afford me- 
chanical protection and to permit rigid 
clamping in vertical or suspended cable 
runs. In many cases, the cable is in- 
stalled in vertical and horizontal runs 
that are rack and clamp supported in 
open air. In other instances, the cables 
are placed in pans where clamps or 
spacers have not been used to prevent 
contact between the armor-covering of 
adjacent cables. Recently, a_ cable 
failure occurred in a pan installation 
after approximately three years operat- 
ing service under relatively high am- 
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bient temperature conditions. It was 
thought because of the number of cables 
in the pan and its presumedly poor heat 
dissipating ability that the failure was 
caused by overheating the cable. Certain 
field tests that were made during the 
investigation of this cable failure drew 
attention to the fact that design assump- 
tions in regard to heat dissipation and 
cable grouping were in disagreement 
with the actual conditions that were ob- 
tained in the field installation. 

In the hope of securing specific infor- 
mation that might prove useful in future 
cable installations, it was decided to 
conduct a series of tests to determine the 
effect of cable grouping on current 
carrying capacity for cables in air, cables 
in iron conduit, and cables in open pans. 
The Dayton Power and Light Com- 
pany offered to provide the facilities 
and the assistance of the services of its 
test engineers. The tests were con- 
ducted at Millers Ford Power Station 
continuously from January 10 to April 
4, 1941. 

Before undertaking this series of tests, 
consideration was given to the length of 
cable to be used in order to keep the 
effect of end conduction to a minimum. 
Since these tests required close control 
of ambient temperature, proper protec- 
tion for test equipment, facilities for 
handling heavy cable, and provisions for 
arranging the test cables in various space 
configurations under various service con- 
ditions, it was necessary to use a space 
well suited to most of the test require- 
ments. The test cables were limited to 
20 ft in length, believing that the ability 
to maintain closely controlled ambient 
temperature in a sealed room free from 
drafts, far outweighed the discrepancies 
that might occur due to end conduction. 
The tests were conducted on 20-ft 
lengths of 500,000 C.M., 3 conductor, 
V.C. insulated, lead and jute covered, 
bronze armored cable rated for 600 volt 
service. Fortunately, as the tests pro- 
gressed, it was found that end conduc- 
tion had but slight effect on the test re- 
sults. This fact was more definitely 
established when a test of a 60-ft length 
of cable showed that the current readings 


for the 20-ft lengths were in variance by 
only five amperes or by approximately 2 
per cent. 

From previous long time heat run tests 
that had been made on this same type 
cable, in air and in pans, it was found 
that heat equilibrium was established 
when the cable copper temperature re- 
mained constant over a two-hour period. 
This knowledge permitted the comple- 
tion of a heat run test within the normal 
working day by accelerated overheating 
and leveling off on the cooling cycle. 

Test Procedure 

The tests were conducted in an in- 
sulated room in which a uniform ambi- 
ent temperature could be maintained 
within one-half of one degree, centi- 
grade. Each routine test was conducted 
at 40°C ambient air temperature and 
with the necessary current to produce a 
stable copper temperature of 85° C. 

The ambient air temperature was 
maintained and controlled by electrical 
heaters that were suitably located along 
the walls of the room, and so connected 
that combinations of one, two and five 
kw of heating could be supplied as re- 
quired. Periodically, ambient tempera- 
ture measurements were made at various 
locations in the room as a check on the 
permanently placed ambient temperature 
devices. The recorded ambient tempera- 
tures were all taken at the same point, 
located 31% ft above the floor, and this 
ambient temperature was measured with 
a copper-constantan thermocouple and a 
mercury-bulb, recording thermometer. 
Sufficient heaters were left in service at 
night to maintain approximately uniform 
temperatures in the test room. 

A controlled current supply was ob- 
tained by the use of hand-controlled in- 
duction regulators in the supply circuit. 
The low voltage winding of the supply 
transformer was short-circuited through 
the test cables, thereby providing heavy 
currents at practically no voltage. In 
each test, current was circulated from 
one conductor to the next through series 
connections, insuring uniform loading 
of the test cables. Single phase current 
was used in testing cables in air and 
cables in pans and three phase current 
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Fig. 1—Position of thermocouple 
in Cable No. 2 


was employed in testing the cables in 
iron conduit. Check tests were run on 
the cables in air with three phase cur- 
rents. It was found that there was no 
difference in the test results between the 
single phase and the three phase current 
tests. 

Copper temperatures were measured 
by copper-constantan thermocouples that 
could be read with high accuracy to less 


Fig. 3—Test room 
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Fig. 2—Instruments and Control equipment 


than %4°C. These thermocouples were 
embedded in the copper conductor by 
drilling a small hole through the armor 
and lead and then a smaller hole into the 
conductor. The picture in Fig. 1 shows 
a cross section of one cable with typical 
thermocouple location. These thermo- 
couples were checked against laboratory 
mercury thermometers at frequent in- 
tervals. 

Pictures of the test room and the test 
equipment are shown in Figs. 2, 3 and 4. 
Test Results 

Cables In Air 
‘The first test was conducted on a sin- 


gle cable in free air. With a constant 





Fig. 4—Sixty foot cable for end conduction and black paint 
tests 
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Fig. 9—500,000 cm 3-condactor 600 volt ve lead and 
armor cables in a 4-inch iron conduit—40°C air ambient 


ambient temperature of 40°C, it was 
found that 470 amps were required 
to maintain a constant copper tempera- 
ture of 85°C. Similar tests were made 
on groups of cables arranged in a hori- 
zontal plane. The number of cables in 
the group and the spacing between cables 
were varied. Using the 470 amps ob- 
tained for one cable in air as the datum 
for purposes of comparison, the results 
of this series of tests on cables in air is 
shown by the family of curves presented 
in Fig. 5. The test results proved so 
surprising and so inconsistent with an- 
ticipated results that the entire series of 
tests were performed for the second time 
with results that confirmed the observa- 
tions in the first series of the tests. 
These tests indicate that the current 
carrying capacity of a group of cables 
arranged horizontally in air varies with 
the spacing between the individual ca- 
bles; and for these particular cables, best 
results were obtained with a spacing of 
one cable diameter between cables. It is 
of interest to note that at this spacing 
groups of cables will carry considerably 
more current than a single cable in air. 


However, when the grouped cables are 
touching (practically no separation), the 
current carrying capacity diminishes as 
the number of cables is increased. It is 
probable that the temperature differen- 
tial between the air above and below the 
cable and the air space between the ca- 
bles produce a forced ventilation effect 
that greatly increases the heat dissipa- 
tion due to convection. 

Tests were next conducted on a group 
of eight cables arranged in two and three 
horizontal layers in an attempt to sim- 
ulate conditions that exist in some of 
the power plants. These tests showed 
that the eight cables, when arranged in 
two or three layer horizontal configura- 
tions, would carry as much or more cur- 
rent than one cable in air. These test 
results are shown in Fig. 6. 

In order to check the relative heat 
radiation from bright cable sheaths or 
armor and from black or dull cable sur- 
faces, a test was run on three of the 20- 
ft sections of cable when connected in 
series and with the series connections 
well taped. The armored cable was 
brought to a stable copper temperature 


bient air temperature, the middle length 
of cable was painted with quick-drying, 
flat-black paint. The conductor temper- 
ature dropped to a stable value of 
74.4°C indicating almost 12 per cent 
increase in current carrying capacity 
after the armor was painted a flat black. 
The results of this test are shown in 
Fig. 7. 

Cables in Exposed Iron Conduit 

The same 20-ft lengths of cable were 
placed in 4-in iron conduit. The cable 
was well secured at the conduit ends 
with wedges to permit handling the con- 
duit without disturbing the cable; and 
the ends of the conduits were sealed with 
concrete. The conductor temperature 
was measured at the middle of the con- 
duit length by inserting a thermocouple 
through a 1'%-in hole drilled through 
the conduit and then into the cable as 
in the tests in air. The hole in the con- 
duit was then closed with a cork. 

A test was then run with one loaded 
conduit in air, and it was found that 
415 amperes were required to maintain 
a constant conductor temperature of 
85°C. This compares with 350 amperes 
as interpolated from published carrying- 
capacity tables. In order to see if this 
wide difference was due to excessive 
cooling at the conduit ends, 2 kw strip 
heaters were placed directly under each 
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CABLE TEMPERATURES FOR TWO LAYERS OF CABLE 
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Fig. 11—Group reduction factors for cables in metal pan 


40°C air ambient—85°C 
Under this condi- 
dition, temperature increase of 1°C and 
4°C were noted for the conduit ends 
and a 1°C drop occurred in the conduit 
at its center. After the conduit tempera- 
ture became stable, it was noted that 
the conductor temperature had dropped 
1°C. This check was taken 
that little error was introduced by end 
effect. 

Loaded conduits, arranged in a hori- 
zontal plane with 


end of the conduit. 


as indicating 


\4-in spacing, equiv- 
alent to the thickness of a conduit 
coupling, between adjacent conduits, 


were tested and the results are shown 
in Fig. 9. For six cables in this group- 
ing, it was found that 385 amps were 
required to maintain a conductor tem- 
perature of 85°C as compared with 415 
amps loaded conduit. ‘This 
test for six loaded conduits indicates a 
group reduction factor of 0.93 as com- 
pared with 0.72 in published tables. 
loaded conduits, ar- 
ranged three wide by two high and two 
wide by three high and spaced on 10-in 
385 and 380 
amps respectively to maintain a con- 
stant conductor temperature of 85°C as 
shown in Fig. 10. 
Cables in Open Metal Pans 

The 20-ft lengths of cable were tested 
in an open-top metal pan. It was found 
that cable would carry 520 
amps when located in the center of the 
pan and 470 amps when located along 
one side of the pan. 

Tests were then run for two, four, 
six and eight c 
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Fig. 12—Temperature gradients. 
€ 500,000 em 3-conductor 600 7 
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CABLE TEMPERATURE DEGREES C 
NO. CONDUCTOR ARMOR 
1 77.0 77.0 
2 82.5 - 
3 775 e 
4 70.2 - 
5 81.0 - 
6 84.6 - 
7 82.0 77.3 
& 69.5 ° 


One cable in metal pan 
‘olt vc lead and armor cable 
40°C air ambient 

cables occasionally were touching. The 
results of these tests are shown in Fig. 
11. Compared to one cable in air, group 
reduction factors in the order of 0.97, 
0.925, 0.90 and 0.88 are indicated for 
two, four, six and eight cables in open 
pans. The use of metal straps would in- 
sure separation of cables in a pan and 
might contribute to increased radiation 
of heat by the added metal. Time did 
not permit conducting this test. 

When two layers of cables, 
bles wide and all cables in intimate con- 
tact, were arranged in one side of the 
pan, the current carrying capacity was 
340 amps or a reduction of 28 per cent. 

Temperature gradients read across the 
sides and bottom of the pan revealed 
that heat was being rapidly conducted 
from the center of the pan to the sides. 
It was suprising to note that in spite of 
the solid, unventilated bottom of the pan, 
the current carrying capacity of the ca- 
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bles in the pan was considerably higher 
than for cables in iron conduit. Results 
of these tests are shown in Fig. 12. 


Conclusions 

While these tests were conducted un- 
der controlled conditions simulating con- 
ditions of actual service, and although 
the tests are believed to be highly ac- 
curate, the results are presented as in- 
dicative of conditions and not as final 
and absolute values. It is hoped that 
similar, but more precise, tests will be 
conducted by others in order that more 
exact data on current carrying capacity 
and group reduction factors for cables 
under modern methods of installation 
may be made available to the cable en- 
gineer. The variance between the cur- 
rent carrying capacities given in the pres- 
ent published tables and those obtained 
in these tests is quite marked. It is be- 
lieved that insufficient data on cable 
loading is available and we suggest that 
further tests be carried on to establish 
tables that meet the needs of modern 
conditions. 

It is recognized that the cost of sta- 
tion cables, when compared to the cost 
of associated equipment and when oper- 
ating reliability is considered, does not 
justify the selection of cable size on a 
strict basis of economy. However, when 
the size and number of cables for heavy 
duty such as transformer leads and bus 
ties are determined from the published 
tables for current carrying capacity and 
group reduction factors, the results ap- 
pear to give a very liberal margin of 
safety. Extreme conservativeness in 
these cases results in heavy, cumbersome 
cable installations that often require ex- 
tremely expensive supporting structures 
or costly structural alterations. 

The method of racking cables in air 
and bank arrangements of cables in con- 
duit affects the carrying capacity of the 
cables. This is due to an increased air 
turbulence with some arrangements, 
which conducts heat away from the ca- 
bles more readily. Since the conclusions 
drawn are based upon the few cable ar- 
rangements used in these tests, a more 
comprehensive test to determine the ar- 
rangements giving the optimum current 
carrying conditions would be decidedly 
useful for design work in the industry. 

In general, these tests indicate that, 


(a) For cables in air, when installed in hori- 
zontal runs of one, two, or three layers 
where the horizontal spacing between 
cables is more than one inch and the 
vertical spacing is sufficient to make room 
for supporting members, little reduction 
in current for grouping is necessary. 
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(b) For cables in iron conduit, since these 
tests show a reduction in current carry- 
ing capacity of 11 per cent for one cable 
in conduits as against one cable in air 
and the tables indicate a reduction of 
24 per cent for one cable in enclosed and 
exposed conduit, and while the tests show 
a reduction of 8.5 per cent for six cables 
as against 28 per cent from the tables, it 
appears that the published tables are 
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either conservative or ambiguous. 

(c) For cables in open pans, the current 
carrying capacity for one cable is ap- 
proximately the same as one cable in air 
and for a group of six is 8 per cent 
higher than cables in exposed conduit. 
From Fig. 11, it appears that there is a 
definite relationship between the number 
of cables in a pan and the current carry- 
ing capacity per cable. 





APPENDIX 
HEAT CONDUCTION AT CONNECTIONS 


In ordinary power plant cable installa- 
tions in air the ambient varies over the 
length of cable and as a result of this 
and varying longitudinal and vertical 
drafts the copper temperature is not the 
same at all points. Cable installations 
are designed for the hottest copper con- 


dition, not to exceed 85°C for high tem- 
perature varnished cambric insulated ca- 
ble. In this series of tests it was not 
possible to maintain a copper tempera- 
ture of 85°C over the entire length of 
cable, but test spot was maintained at 
85°C maximum, allowing all other tem- 
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Fig. 14—Plan of Test Room and Heater Arrangement—Eight Test cables 


each 20 ft. long, 500,000 cm., 


3-conductor shielded 600 volt, 6/64 in. v.c. 
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peratures to fall as they might. This 
was considered consistent with actual 
field conditions. 

The majority of heat dissipated due 
to electrical losses from a cable in air is 
through convection and radiation, being 
approximately 60 per cent by convec- 
tion and 40 per cent by radiation, for 
the cable under test as calculated by the 
methods indicated by Mr. O. R. Schurig 
and Mr. C. W. Frick.) However, 
some heat is conducted from the test ca- 
ble by the leads connected to it and by 
the end connections. When a cable is 
relatively long this conduction is not an 
appreciable percentage of the total heat 
dissipated and may be considered a mini- 
mum end effect condition, but when us- 
ing shorter lengths, such as were used 
for this test, the effect of end conduction 
upon the results obtained must be eval- 
uated to determine its extent. 

The magnitude of end effect in this 
series of tests was determined by the fol- 
lowing test. One of the 20-ft cable sec- 
tions in air was loaded to maintain a 
maximum copper temperature at steady 
state of 85°C and conductor tempera- 
tures along its length were recorded. On 
each end of this cable a 20-ft section of 
the same kind of cable was then spliced 
with a continuous sheath making in ef- 
fect a 60-ft length of cable. Then load- 
ing this length to maintain a maximum 
copper temperature of 85°C, tempera- 
tures were again recorded along the con- 
ductors of the center section at the same 
points that were taken on the 20-ft sec- 
tion alone. Under these conditions with 
a 40°C ambient it was found that 470 
amps. were required to maintain a maxi- 
mum copper temperature of 85°C on 
the 20-ft section, whereas 465 amps. 
were required to maintain the same max- 
imum copper temperature on the 60-ft 
section. This indicated that the end 
effect on the shorter section is not large 
and did not seriously affect the determi- 
nation of the current necessary to main- 
tain a maximum copper temperature of 
85°C. 

To further analyze the effect of end 
condition the copper temperatures over 
the test section for both conditions were 
averaged and were found to be 82.5°C 
for the 20-ft section alone and 83.9°C 
for the section when in the center of the 
60-ft length. The minimum end effect 
is approached when considering the cen- 
ter 20-ft section of the 60-ft length. If 
the end effect on the 20-ft section alone 
could have been held to a minimum it 
is likely that the average copper temper- 
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ature would have been approximately 
83.9°C with a maximum of 85°C and 
that the current required would have 
been less than 470 amps. In that case 
the following relation would exist if 
the thermal resistance of the cable does 
not change with temperature and end 
condition. 








Ti RuWs2 312R.2 I.2Re mn 
7, "Re, Mek 1 on 
Where 
T, = Average Cu. temperature rise of 20 ft. 
cable. 
T. = Average Cu. temperature rise with 


minimum end effect. 


W, = Average Watts/ft. for 20 ft. cable. 
W:. = Average Watts/ft. with minimum end 
effect. 
I, = Current on 20 ft. cable to reach 85°C 
maximum. 
I, = Current on 20 ft. cable with minimum 
end effect. 
R, = Amps per ft. @ 82.5°C = .0301 10-3 


R. = Amps per ft. @ 83.9°C =.03026 x 107° 
Rin = Thermal ohms per ft. 
82.5 — 40 I? & .03026 x 10-3 
83.9-— 40 470° x .030110-3 
Thus the current required to main- 
tain a maximum copper temperature on 
the 20-ft cable with minimum end effect 
would be 





I, = 462 amps. 

This calculated current compares very 
well within the limits of observation 
with 465 amps. obtained by actual test. 
Any discrepancies in the results due to 
end effects are therefore small and have 
been considered negligible for this arti- 
cle. Furthermore when the cables are 
grouped for determination of grouping 
factors, the end effects will tend to can- 
cel out because the data is used com- 
paratively and will not affect results ob- 
tained from these factors. 


Preliminary tests and Procedure 


During all the tests each cable was 
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brought to a conductor temperature ex- 
ceeding 85°C by accelerated warm up. 
It was found after a few tests were 
made that time could be saved in reach- 
ing a stable conductor temperature by 
reducing the current to zero for a few 
minutes until the conductor had cooled 
to approximately 86°C then applying 
current as required to produce a stable 
conductor temperature of 85°C. 


Fig. 16 shows the results of one of 
two long time preliminary tests and in- 
dicates that a steady state conductor 
temperature can be obtained in a few 
hours. For cables operating at normal 
voltage, especially where dielectric loss 
becomes a factor, considerable longer 
time would be required to reach a stable 
conductor temperature. 


Armor Temperatures 


Several armor temperature measure- 
ments were made during the tests. The 
armor temperature for one cable in air 
was found to be 10°C lower than the 
conductor temperature, which checks 


sufficiently close to a calculated value 
of 9:8°C. 
Tests at 50°C Air Ambient 

At the conclusion of the normal tests 
with 40°C ambient and 85°C conductor 
temperatures the ambient air tempera- 
ture was raised and maintained at 50°C. 
Three tests were conducted at 50°C air 
ambient in order to check test results 
with published temperature correction 
factors. The current was reduced to 
produce a stable copper temperature of 
85°C. The average reduction in current 
for these tests was 12.3 per cent which 


corresponds to a correction factor of 
877. 


- TEST CONDUCTED IN BOILER ROOM AT gn oa “6-22h" No. 10 
” MILLERS FORD STATION, DAYTON, OHIO. GAUGE PAN 
Fs CROSS SECTION OF CABLE PAN 
a LOADED CABLES 
CONDUCTOR TEMP. CARRYING an See 
340 AMPS. CONTINUOUSLY 
LOnl65 
3 0 
. No. ee x = 
30m) 55 % ee Tee 
>. a some, wees LOSS PER FOOT peccane a 
ad “ a 
2564/50 \, (1?R Loss FOR 5 CABLES) a \ 
‘% / 
2 5 ~ / 
15 40 il eka 
a AIR AMBIENT 4 FT. TO SIDE OF 
35 CABLE PAN IN DRAFT PREE LOCATION TEST CABLE - 500,000 CM, 3 COND., 
$00 WOLT, 6/64" ¥.c- INS., LEAD, 
5 30 ITE & 





7:00 9:00 





Pati 
1:00 3:00 :00 :00 9:00 11:00 1:00 3:00 5:00 11:00 3 : 
et Sy. 3 1940 Pp Sept. 13, 1940. yeni — 





a | 


Fig. 16—Conductor temperature curve of a 500,000 cm, 3-conductor 600 
volt cable tested at 340 amps in a cable pan under boiler room conditions of 
ambient and drafts 
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Fig. 17a—Air flowing normal to a 
bank of pipes in line showing effect 


of wide horizontal and 
vertical spacing 


narrow 


The factor for reducing the current 
rating of a similar table from 40 to 
50°C ambient is .88 in published tables. 
Calculated Current at 85°C—Black 
Paint Test 

During the test where the conductor 
temperature dropped from 85 to 74.4°C 
after the cable armor was painted black 
the calculated increase in current carry- 
ing capacity is as follows: 


—— 
ey 

T = RthW =Rth?R I = \ RthR 2) 
i 


T = Temperature rise of conductor 
degrees C. 
Rth = Thermal resistance per foot of cable 
R = Conductor resistance per foot of cable 
W = Watts loss per foot 


I = Amperes 
Ambient temperature throughout 

test 10°C 
Continuous current throughout 

test 465 Amps. 
Conductor temperature before 


painting cable black 85°C 
Conductor temperature after 
painting cable black 74.4°C 
W = 18.94 after painting 
Rth = 1.82 after painting 
R = .9 X 10 ohms per foot at 85°C 
T = 34.4 at 74.4°C conductor temperature 
T = 45 at 85°C conductor temperature 
| - _ — - - = 
| 45 
=e 
Lec X39 xX 10% 
I = 524 amperes at 85°C conductor tem- 


perature after painting the outer sur- 
face of the cable black. 
Location and Kind of Thermocouples 
The thermocouples used for this series 
of tests were composed of No. 28 con- 
stantan and copper wires. “Those which 
were used to measure conductor temper- 
atures were made of small wooden plugs 
through which two holes were drilled. 
The thermocouple wire was threaded 
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through these holes and carefully sol- 
dered and clipped back for small con- 
tact area. Each cable carried the same 
thermocouple throughout the tests and 
the plugs were fitted to the holes in the 
conductors as is shown on Fig. 1. At the 
start of each test the plugs were lightly 
tamped in place to be sure of intimate 
contact with the conductors, and friction 
tape was used to seal around the plugs 
at the armor. The thermocouples used 
to measure ambients and armor tempera- 
tures were simply constantan and copper 
wire soldered together, and were held in 
place with small chips lifted on the sur- 
face and lightly peened down and then 
covered with fast drying cellulose ce- 
ment. 

At the instrument end of the thermo- 
couples the wires were attached to a 
switching panel and connected from there 
to the Leeds & Northrup Standard Di- 
rect Reading Thermocouple 


as shown on Fig. 2. 


Indicator 
Before and after 
the tests all thermocouples were calibrat- 
ed. A test was also run to find the effect 
of the 
junction upon the temperatures recorded 
and no observable error was found. In 


thermocouple switching panel 


general, the same precautions and meth- 


ods were followed for thermocouple 
measurements as were used in “Stand- 
ard Methods For Thermal Conductance 
Test of Paper Insulated Cable” by the 
Massachusetts Institute of 
(4) 


Technol- 
ogy. 

Since it was known that the tempera- 
of the 


ture conductor varied over its 


face'®’ great care was taken in drilling 
holes in the conductor. Conductor tem- 
peratures are highest near the center and 
toward the inside edge of the conductor 
This is due to 
thermal conduction conditions and also 


for three phase cables. 


because in three phase cables the current 
density tends to be higher :at the side 
of the conductor closest to the center of 
the cable. For this reason the holes in 
each conductor were drilled as close to 
the center or slightly past center as was 
possible. The results of this attempt are 
shown Fig. 1. The 
slightly different position of these holes 


for one cable in 


may account for some of the variations 
in temperatures of the different cables, 
but this is not serious since the bottom 
of all holes is at or very near the hottest 
In all tests 
the current carrying capacity for the 


spot in all the conductors. 


groups of cable was limited to that of 
the hottest cable, irrespective of its lo- 
cation, which was maintained at a con- 
ductor temperature of 85°C 
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Fig. 17b—A ir flowing normal to a 
bank of staggered pipes showing 
increase of turbulence 


Temperature Gradients Around Cable 
and Air Flow Over Cables 

When the tests had progressed to the 
point where it became apparent that a 
maximum current carrying capacity was 
obtained for horizontal groups of cables 
with one cable diameter spacing, an in- 
vestigation was made of air flow and 
temperature gradients around the cable. 
Smoke was allowed to drift up through 
the spaces between the cables and it was 
observed that the air stream reached its 
highest velocity when directly between 
the cables. Since a hot wire anemometer 
was not available, it was not possible to 
measure directly the effect of different 
cable spacing upon the air velocity 'be- 
tween the cables, however, enough was 
observed to lead to the conclusion that 
this effect accounted for the shape of the 
current carrying capacity curve for this 
size cable as shown on Fig. 5. 

The tests on cables in different bank 
arrangements showed very little de-rat- 
ing of the hottest cable over straight 
This also led to 
some speculation as to the air flow for 
these conditions. Under the circum- 
stances existing for these tests it was not 


horizontal spacing. 


possible to obtain smoke pictures for 
these arrangements but some were ob- 
tained for air flowing over heated pipes 
(6) (@) which simu- 
late to some extent the air flow over 
cables and are shown on Fig. 17. These 


by natural convection, 


pictures indicate that for a relatively 
narrow horizontal spacing and wide ver- 
tical spacing a better air flow condition 
is obtained than for a wide horizontal 


(Continued on page 214) 
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Accident Prevention Committee 


Meeting 


W. R. Smith, Chairman 


HE Accident Prevention Commit- 

tee held its 17th meeting on Thurs- 
day and Friday, May 8 and 9, during 
the meeting of technical committees of 
the Institute at the Edgewater Beach 
Hotel, Chicago. The meeting was well 
attended by committee members and 
representatives of nearby power com- 
panies. Many members of the commit- 
tee attended the Wednesday afternoon 
session of the Transmission and Distri- 
bution Committee at the invitation of 
Chairman Nimmo and at 
presented the subject of maintenance 
and operation of transmission lines with 


which was 


special reference to the use of hot line 
tools. 

The Thursday morning session con- 
vened at 10 am. Mr. E. J. Kreh in a 
preliminary report on accident statistics 
for the year 1940 and for the first three 
months of 1941 called attention to the 
continuing downward trend of fatali- 
ties, lost time accidents, and days lost 
on the basis of the reports submitted 
to date and which had come largely 
from companies represented on_ the 
Accident Prevention Committee. It is 
anticipated that the downward trend for 
1940 will be sustained by the final fig- 
ures based on reports from all Institute 
member companies. Cause and _lo- 
cation data for the year, were discussed 
with particular reference to what break- 
down may be desirable in such data in 
order to increase the usefulness of the 
information this 


and matter is to be 


studied. 

The subject of traffic hazards as they 
concern work operations and street and 
highway practices in connection with 
overhead and underground work was 
discussed at some length with the inten- 
tion to prepare some information on this 
subject for the benefit of all member 
companies which will direct attention to 
some of the fundamentals that have 
come out of past experience, especially 
as concerns the use of guards, flags, 
warning signs, and location of trucks, 
and construction equipment and mate- 
rials. 

The 
opened with the showing of a motion 
picture, “Tree Trimming For Over- 
head Electric Lines,” and which was 


Thursday afternoon _ session 


made the basis of a discussion of this 
general subject with reference to the 
problems and practices of different com- 
panies. The picture was shown and dis- 
cussed for the committee by H. J. Bur- 
ton and was made available through the 
courtesy of G. D. Blair, Forester, both 
of the Consumers Power Company. 
On the subject of resuscitation and 
the work of the Resuscitation Review 
Board, the chairman reported that there 
had been quite a number of cases re- 
ported to the board in which there was 
evidence of effective use of the pole top 
method. However, up to the present 
time the total number of cases reported 
to the board in which either the pole top 
or prone pressure methods had been used 
is not very large and no formal report 
has been made by the chairman of the 


Resuscitation Review Board to the 
chairman of the Accident Prevention 
Committee. There was further discus- 


sion of the proposed Lineman’s Hand- 
book and of the character of material 


which should be included depending 
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upon the groups for which the book is 
intended, and the subject is to receive 
further consideration. 

At the Friday morning session reports 
were received from liaison representa- 
tives of the committee to other EEI 
committees and the various non-EEI 
agencies in whose work the committee 
is especially interested. The remainder 
of the session was then devoted to a 
discussion of specific problems and to 
special matters concerned with operat- 
ing routine and procedure as they con- 
cern responsibilities of this committee. 

On Friday afternoon, in response to 
an invitation previously extended to the 
committee by Messrs. R. B. Shepard, 
electrical engineer, and H. B. Whit- 
aker, assistant electrical engineer, Un- 
derwriters’ Laboratories, Inc., the com- 
mittee visited the Chicago office of the 
laboratories and enjoyed a most inter- 
esting tour of the various laboratory de- 
partments with Mr. W. R. Rilling, as- 
sociate electrical engineer. 

The committee heard with sorrow the 
announcement of the death on Feb. 21 
of Mr. H. C. Ross of Pacific Gas and 
Electric Company, San Francisco, a 
member of the committee, and requested 
that the sympathy of the members be 
extended to the P. G. & E. Co. by the 
chairman. 


Electrical Equipment Committee 


Meeting 


R. W. Wilbraham, Chairman 


HE spring meeting of the Electri- 

cal Equipment Committee was held 
May 5 and 6 at the Edgewater Beach 
Hotel in Chicago. “Twenty-five mem- 
attended and_ there about 
thirty-five visitors present at the open 
session. 


bers were 


The first day of the meeting was a 
closed session, limited to members and 
sponsored guests, and was devoted to 
problems related to national defense, 
apparatus troubles, vibration of 3600 
rpm machines, and system interconnec- 
tion. In the open session of the second 
day there was discussion of station and 
apparatus design problems and in the 
afternoon a joint session with the Trans- 
mission and Distribution Committee, at 
which matters of mutual interest were 
taken up. 


Mr. H. S. Fitch opened the discus- 
of the effect of national defense 
activities on system operating and main- 
tenance out the 
importance of accurate forecasting of 
load and the necessary 
reserves in lines, equipment and genera- 


sion 


problems, pointing 


provision of 


Increased loads on weekends were 
making more difficult the carrying out 
of maintenance which 
scheduled during these periods. 


tors. 


formerly 
The 
situation was being met by cooperation 
between interconnected companies in the 
scheduling of 


was 


maintenance 
greater resort to hot-line work. 
Mr. C. T. Hughes led the discussion 
of precautions adopted by the companies 
in the protection of plants. 
Mr. W. T. Pavely, on behalf of Mr. 
J. Van Veen, reported that loss of 


and by 
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personnel had not yet become a serious 
problem, but that a further stepping up 
of the defense program might cause a 
rapid change in the situation so that 
it was wise to make plans to meet any 
situation which might develop. Refer- 
ence was made to an estimate that in- 
dustry in general would require 50,000 
engineers this year while the colleges 
would graduate only about 12,000. 

Mr. F. D. Campbell summarized the 
apparatus trouble report which covered 
122 cases of major and minor equip- 
ment failures reported for the period 
August 1940 to February 1941. Major 
equipment failures reported most fre- 
quently were large power transformers 
(8), oil circuit breakers (8), regulators 
(8), motors (6), turbine generators 
(6). Among minor troubles the most 
frequent were instrument transformers 
(12), motors (12), and regulators (7). 

Mr. R. T. Henry referred to the 
proposed American Standard on Alter- 
nating Current Power Circuit Breakers, 
which had been published in January for 
a year’s trial. He stated he would be 
glad to receive comments at any time on 
this proposed Standard. 

Mr. J. M. Barry presented a report 
on double frequency vibration of 3600 
rpm turbine generators. The report 
points out that there are two possible 
sources of the double frequency vibra- 
tion, i.e., core distortion and rotor de- 
flection. Core distortion is the result of 
the unequal magnetic forces from a two- 
pole field distorting the stator core. 
Rotor deflection is produced by the slots 
of the two-pole winding causing the 
mechanical rigidity of the rotor to vary 
from the maximum value on the pole 
axis to a minimum on the winding axis. 
Both the manufacturers and operating 
companies have been actively engaged in 
corrective studies on this problem. The 
Electrical Equipment Committee felt 
that sufficient progress had been made 
on this problem to warrant an initial 
survey, the results of which are sum- 
marized in the report. 

Mr. W. T. Pavely, on behalf of Mr. 
E. S. Fields, described the interconnec- 
tion between systems of the Cincinnati 
Gas and Electric Company and the 
Louisville Gas and Electric Company. 
This is effected by means of a 132 kv 
single circuit steel tower line 82 miles in 
length, extending from Columbia steam 
generating station on the Cincinnati 
System to the Ohio Falls Hydro Elec- 
tric Station on the Louisville System. 
He discussed the considerations leading 
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up to the establishment of the intercon- 
nection, provisions of the formal agree- 
ment and operating experience over the 
ten year period it has been in service. 

Mr. D. I. Bohn, of the Aluminum 
Company of America, described the elec- 
tric power requirements in the alumi- 
num industry. He pointed out that 
large amounts of energy are used _ be- 
cause the aluminum reduction process is 
electro-chemical and requires 10 to 12 
kilowatthours per pound of aluminum. 
During recent years new installations 
have employed mercury arc rectifiers 
rather than rotary converters for the 
conversion of alternating to direct cur- 
rent. The large number of units in 
parallel on the d-c side brought into 
prominence problems, particularly with 
respect to switchgear and _ protection, 
which were minor in other applications 
of rectifiers where only a few units were 
in parallel. New applications of high 
speed breakers, and the development of 
new types of breakers, give promise of 
overcoming the difficulties experienced. 
The large capacity installations of recti- 
fiers also introduced harmonics in the a-c 
supply systems, which gave rise to some 
problems of coordination with parallel- 
ing communication systems. This was 
taken care of by use of small phase shift- 
ing transformers so that starting with a 
number of 6-phase or 12-phase rectifier 
units an installation could be made the 
equivalent of 24, 30, 36, 42 or any de- 
sired number of phases, depending on 
the number of units employed. He 
pointed out that as the aluminum in- 
dustry grows it would be expected that 
the proportion of power required for 
fabricating would increase, especially in 
view of the trend to increased usage of 
heat treated aluminum alloy S. 

Mr. E. B. Shew summarized the 
papers presented at the previous meet- 
ing on metal and masonry cell structures 
for main buses and switching equip- 
ment. There was further discussion of 
disad- 
vantages of these materials in_ this 


the relative advantages and 
application. 

Mr. A. V. DeBeech described the 
Serra Hydroelectric development. This 
project, which is located on the East 
Coast of Brazil, below Rio de Janeiro, 
is made up of a number of dams and 
lakes interconnected by canals, situated 
at the top of a 2400 ft. plateau. The 
water is diverted to the power house at 
the foot of the plateau where approxi- 
mately 2400 ft. of head is obtained. In 
several places elevations are such that it 
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is necessary to pump from one lake to 
another. At the present time one pump- 
ing station lifting the water 15 ft. and 
another lifting the water 85 ft. are in 
operation. In this way water is lifted 
approximately 100 ft. in order to obtain 
2400 ft. of head at the main power 
plant. These pumping stations are de- 
signed for reversible operation so that in 
case of emergency they can act as gen- 
erating stations. At the present time 
there are five generators in the main 
plant, two rated 33,000 kva each and 
three rated 55,000 kva each, all at 0.85 
power factor. It appears that the de- 
velopment has a_ potential maximum 
capacity of 1,500,000 kw, all firm power 
at 60 per cent load factor. 

Mr. Pavely presented, on behalf of 
Mr. Fields, a description of the Cin- 
cinnati Electric System and some of the 
basic elements of the local situations 
which influenced its design. This sys- 
tem supplies electric service in an area 
of 1910 square miles in Ohio in and 
around Cincinnati, and 160 square 
miles in Kentucky immediately across 
the Ohio River from Cincinnati. 

Mr. Gilbert Cooley reviewed the 
progress of the Joint Committee on 
Motor Starting Currents, which is com- 
posed of representatives of the utility 
and manufacturing groups. The utility 
group has made a study of distribution 
costs on the basis of which it presented 
to the NEMA group a tentative recom- 
mendation for maximum starting cur- 
rents of single phase motors at 115 volts 
and 230 volts. The NEMA group is 
now studying these recommendations 
with relation to starting currents of 
various types and sizes of motors. The 
utility group plans to prepare a very 
complete discussion of this problem to 
be sent out to a broad coverage of 
operating utility companies. A_ letter 
ballot on recommended limits agreed to 
by the Joint Committee will be simi- 
larly circulated to a broad coverage of 
companies. In the meantime the com- 
mittee will give further consideration 
to three-phase motors. 

Mr. C. E. Arvidson presented the re- 
port of the Transmission and Distribu- 
tion Subcommittee on Utilization Volt- 


ages, which recommended _ tentative 
maximum and_ preferred utilization 


voltage spreads and limits to the Elec- 
trical Equipment Committee for use in 
setting up utilization equipment stand- 
ards for single phase residential applica- 
tions. The report recommended that 
(Continued on page 216) 
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Hydraulic Power Committee Meeting 


E. B. Strowger, Chairman 


HE Hydraulic Power Committe 

met at Chicago on May 5 and 6 
and discussed various subjects of inter- 
est to the committee members. Mr. 
P. M. LeFever acted as chairman in 
the absence of Mr. E. B. Strowger. 


Talk by Mr. F. R. McMillan 
Mr. F. R. McMillan, Director of 


Research of the Portland Cement Asso- 
ciation, gave an illustrated talk on re- 
pairs to concrete structures. He dis- 
cussed in detail two relatively new 
methods of applying concrete, namely, 
the Vacuum Process and the Prepak 
Process. 

With the vacuum method the area to 
be repaired, or the forms to be filled, 
are covered with a special covering, 
after the proper preparation, and the air 
pumped out to approximately 14 or 15 
inches of mercury. The concrete is then 
pumped into this area. If there is con- 
siderable volume, agitators should be 
used extensively. Since the concrete is 
applied under reduced pressure, it sets 
very rapidly. In a short time the forms 
and special coverings can be removed. 

Test cores were taken from a pave- 
ment in Pennsylvania where _ this 
method was used and were found to be 
composed of very good concrete. 

Although this method of applying 
concrete to old structures is not strictly 
new, it appears to have made but little 
progress to date in being generally ac- 
cepted. It is thought that this delay may 
be due to poor demonstrations of the 
method which have not been carefully 
planned and which in some cases did 
not show up very well. 

Mr. McMillan expressed the opinion 
that the method has possibilities because 
it is based on sound methods of handling 
concrete. He further believes it to be 
adapted to repair work, especially if 
used in conjunction with vibrators. 
Once the method becomes better known, 
it will no doubt be used quite ex- 
tensively. 

With the Prepak method the volume 
to be poured is packed with a stone or 
gravel aggregate which is tamped very 
thoroughly into place and then a grout 
of approximately the following mix is 
pumped into this packed aggregate: 2 
bags of cement; one bag of filler (fly 
ash or the like); 2 pounds of lubri- 
cating agent (Sterate); and 4 cu ft of 


sand. Grout from these proportions is 
recommended because of the ease of 
handling. Mr. McMillan remarked, 
however, that he does not see why a 
special grout is necessary. If quick 
setting is desired he recommends Sterate 
and if setting is to be retarded he recom- 
mends a slight amount of borax. 

The grout mixes thoroughly with the 
aggregate and actually penetrates the 
previous pour or the clean surface, if 
used for patching. A sample block, us- 
ing a colored grout, showed very good 
penetration into the base. 

This process makes a strong job of 
approximately the same kind of material 
as the parent surface and it is believed 
that there is less probability of cracking 
than in some other methods used for 
patching work. 

Mr. McMillan showed pictures of 
the cross section of a surface repaired by 
this method and he also showed pictures 
of several jobs where this method was 
used, one of which was a tunnel that 
was in need of repairs due to seepage. 

In discussing the use of gunite for 
repairing, Mr. McMillan said he knew 
of many jobs where gunite was used but 
pointed out that gunite is a different 
material entirely from any parent base 
upon which it is applied and since it is 
dissimilar there is likely to be cracking. 
It was brought out that the application 
of gunite requires very careful super- 
vision and much skill because the results 
obtained are in direct proportion to the 
care taken in applying it. 

In discussing the use of admixtures, 
such as various compositions of iron, 
etc., it was brought out that laboratory 
tests did not show any of this material 
to be of any great advantage although 
there are many jobs on which it has 
been used satisfactorily. Mr. McMillan 
stated that the use of two grams of 
aluminum powder per bag of cement 
will give results, as an admixture, to 
prevent shrinking and curing cracks. 
The aluminum reacts with the alkali 
and forms hydrogen, thus causing a 
slight expansion. 


Report on Forced Outages 

At the December 1940 meeting of 
the Committee, Messrs. C. W. Wat- 
chorn and E. S. Loane of the Pennsyl- 
vania Water and Power Company were 
appointed as a Subcommittee to work 
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up data on forced outages of hydro- 
electric units. This work is to be done 
in conjunction with the same _ study 
made on the steam units. The pur- 
pose of this data is to furnish informa- 
tion for studying the reserve capacity 
necessary on systems with hydro-electric 
capacity; that is, by knowing the proba- 
bility of a forced outage, engineers and 
operators may be able to plan for system 
carrying capacities and installation of 
new equipment. 

Mr. Watchorn presented a form 
which they prepared as a questionnaire 
to be sent to the various operating com- 
panies. This form is now being studied 
by the various committee members prior 
to putting it in circulation. 

Mr. Watchorn read a_ paper pre- 
pared by Mr. Merriam on what took 
place at the meeting of the Hydrology 
Section of the American Geophysical 
Union on April 30, 1941. After Mr. 
Merriam’s paper is re-edited it is ex- 
pected that it will be made available for 
distribution. 


Specifications for Kaplan Turbines 


Mr. Watchorn presented a_ paper 
prepared by Mr. J. B. Cutler of the 
Safe Harbor Water Corporation on 
specifications of Kaplan turbines. It was 
not intended to present a complete set 
of specifications but many items were 
set forth which from recent experience 
at Safe Harbor should receive careful 
consideration in the preparation of such 
specifications. Some of the items cov- 
ered were as follows: 


1. Prewelding of blade areas subject to 
pitting. 

2. Stainless steel bands around the run- 
ner blade shanks. 

3. Locking of bushings around runner 
blade shanks. 

4. Provision for removal of water or oil 
from runner hub without unwatering draft 
tube. 

5. Polished surfaces on shaft to facilitate 
alignment. 

6. Babbit specifications for turbine guide 
bearing. 

7. Stufing box details. 

8. Head cover in two annular sections 
with inner section designed as a lifting beam 
to carry the runner and shaft in and out of 
the pit as one assembly. 

9. Guide vane operating gear details. 

10. Oil head details. 

11. Separate throat ring and lower dis- 
tributor ring. 

12. Zinc spray on runner areas not pre- 
welded. 


The Hydraulic Power Committee 
adjourned on Tuesday afternoon, May 
6, to hear the presentation of a paper at 
the Electrical Equipment Committee by 
Mr. A. V. DeBeech on the hydro-elec- 


tric development in Serra, Brazil. 
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Meter and Service Committee Meeting 
F. E. Davis, Chairman 


HE Meter and Service Committee 
met May 5 at the Edgewater 
Beach Hotel, Chicago, concurrently 
with other engineering committees of 
EEI. Substantial progress was reported 
on activities of the committee. 
Tentative agreement between the 
committee and representatives of manu- 
facturers was reached to designate the 
following as standard current trans- 
formers of the indoor wound type in 
the range from the 2.5 to 15 kv insula- 
tion classes as set up in Table 7 of Sec- 
tion + of ASA Tentative Standard C-57 
but not including the 15 kv class. 


Full Wave Test 


Insulation Class 


5 50 kv 
8.7 75 kv 
15-S 95 kv 


Standard dimensions and mounting de- 
tails were also agreed to for these three 
classes of indoor current transformers. 
The following ratings are recommended 
as standard: 10, 25, 50, 100, 200, 400, 
800 Amperes. 

The proposed standardization of de- 
mand registers has reached the point 
where it is now to be discussed with the 
manufacturers as a group. In effect, the 
proposal comprises two groups of regis- 
ters—A and B. The A group full scale 
is based on 166-2/3 per cent of meter 
rating and the B group on 333-1/3 per 
cent of meter rating. In the matter of 
register multipliers, the standard with 
respect to watthour meters will be ad- 
hered to. Multipliers will be, therefore, 
1-10-100, and with this arrangement 
a series of registers result with a num- 
ber of repetitions except for the multi- 
plier. The net result will be that for 
one meter type, one time interval and 
one frequency, only 31 registers would 
be required to cover the entire range of 
measurement where demand registers 
would be considered as being suitable. 
Only two time intervals will be recog- 
nized in the standard—I5 and 30 
minutes. 

As reported before, considerable 
progress has been made on the subject 
of thermal demand meters. Of a num- 
ber of series of ratings and scales con- 
sidered, the one most favored at present 
results in a series coinciding with the 
scale values as now considered for de- 


mand registers. There is one notable 


difference in the proposals, however, 
and that is that all self-contained 
thermal meters will, be direct reading 
without multipliers. 

The quest for a better material than 
Bakelite for use in meter terminal 
blocks has continued. Porcelain blocks 
are available and they are apparently 
very satisfactory. Manufacturers are 
continuing the search for better ma- 
terials that will not increase the cost of 
meters. 

The committee has been looking into 
the effect of present materials situation 
on the availability of watthour and de- 
mand meters. The most critical situa- 
tion in the availability of material to- 
day for meter production is that with 
respect to aluminum, since this is al- 
ready on a priority basis. Zinc, nickel, 
chromium and cobalt are all essential to 
the production of the modern watthour 
meter but at present are not on a pri- 
ority basis although they are becoming 
more difficult to obtain. Availability of 
meters for the balance of this year will 
not be greatly affected provided normal 
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demands for new meters are not radi- 
cally increased. No one can _ foresee 
what the future will bring, but with a 
comparatively small amount of special 
consideration for a few essential ma- 
terials in any event, satisfactory meters 
may be made available in sufficient quan- 
tities for the balance of this year and 
probably for next year. 

The committee was requested to give 
some consideration to the question of 
totalizing distance metering. A certain 
small amount of this type of metering 
over varying distance for billing pur- 
poses is now in use. So far as is known, 
all of this is of the impulse type utilizing 
watthour meters as senders with suit- 
able receiving equipment. Such equip- 
ment now available is reliable and 
satisfactory for the purpose but it is 
expensive and 
maintenance and the tendency is to 
avoid its use for these reasons. It should 
also be realized that while considered 
satisfactory, such meter installations are 


requires more costly 


by no means trouble free. 

The new Joint Committee on Stand- 
ards for Electricity Meters is now ready 
to function and a number of subjects 
have been assigned for discussion with 
the manufacturers’ representatives. 


Prime Movers Committee Meeting 
E. L. Hopping, Chairman 


HE spring meeting of the Prime 

Movers Committee at the Edge- 
water Beach Hotel in Chicago on May 
5 and 6, was as usual well attended. 

Following the presentation of progress 
reports by the chairmen of the several 
subcommittees the question of continu- 
ing publication of Prime Movers Com- 
mittee Reports during the emergency 
period was brought before the com- 
mittee. Considerable discussion was de- 
voted to this matter, and the conclusion 
was that the printed Reports should bv 
continued. However, it was deemed de- 
sirable that more time be permitted for 
their preparation, thus allowing more 
latitude for operating companies to re- 
port their experiences. It will also allow 
the subcommittee chairmen more time to 
prepare their reports. 

Messrs. Boetcher and Crocker dis- 
cussed metallurgy and piping matters, 
where the item of principal interest was 
possible revisions to A.S.T.M. specifica- 
tions for high temperature pipe. It was 
agreed that it would be desirable to re- 


tain existing specifications during the 
present emergency. Any major change 
at this time would upset manufacturing 
procedures which are now established, 
and would increase the difficulty in the 
purchase of these materials. 

At least 50 per cent of the commit- 
tee’s time was spent in interesting Round 
Table Discussion which covered many 
phases of power plant design and opera- 
tion. Mr. C. C. Baltzly gave a very 
interesting résumé of starting up experi- 
ences in the new superposed installation 
of a 50,000 kw unit and boilers at the 
Chester Station of the Philadelphia 
Electric Company. This was typical of 
several such discussions presented in 
Round ‘Table during recent meetings. 
A frank discussion of such experiences 
is helpful to other operating companies 
and to all operators and designers, and 
points the way to methods of avoiding 
faults in new installations. It also helps, 
in many cases, to crystallize methods of 
correcting faults which may have de- 
veloped in existing installations. 





Mi 
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Transmission and Distribution Committee 
Meeting 
W. F. Nimmo, Chairman 


HE spring meeting of the Trans- 

mission and Distribution Commit- 
tee was held at the Edgewater Beach 
Hotel, Chicago, May 5, 6 and 7, during 
the week that the other engineering com- 
mittees held meetings. 

As has been the case during the past 
year, the first day of this three-day meet- 
ing was devoted to the program of the 
Underground Group. Progress reports 
were presented on 


Low Voltage AC Networks, by M. W. Ghen 

Investigation of Cable Temperatures, by T. 
G. Hieronymus 

Cold setting Compounds for Temporary Cable 
Joints, by L. I. Komives 

Non-Inflammable Liquid-Filled Trans- 
formers, by M. W. Ghen 

Symposium on Cable Corrosion, by A. S. 
Brookes 

Corrosion of Subway Transformer Tanks, by 
J. A. Ten Brook 

Economic Justification of Increased 
Ratings, by M. W. Ghen. 

Training of Cable Splicers and Helpers, by 
J. A. Ten Brook 

Elimination of Special Sizes of Cables, by 
L. I. Komives 


Cable 


Two papers were presented. One en- 
titled “Cable Tests for Group Reduc- 
tion Factors’ was prepared by Messrs. 
C. H. Moore and N. R. Patton of the 
Columbia Engineering Corporation in 
collaboration with the Dayton Power & 
Light Company. This paper was based 
on a series of tests conducted to deter- 
mine the effect of cable grouping on cur- 
rent carrying capacity for cables in air, 
cables in open conduit and cables in open 
pans. The tests were considered neces- 
sary to obtain reliable information con- 
cerning the effect of operating cables in 
runs where the amibent temperature has 
increased due to the installation of high 
pressure, high temperature and high ca- 
pacity steam generating units in existing 
power plants. The tests were conducted 
under controlled conditions simulating 
conditions of actual service and while 
the results were considered to be accu- 
rate, they were presented as indicative 
of conditions and not as final and abso- 
lute values. The authors of this paper 
indicated that further tests might be 
made to obtain similar information. 

The second prepared paper was that 
presented by Mr. T. R. Scott of the 
Standard Telephone & Cables, Ltd., of 
London, England, and dealt with the 
application of styrene to high tension 
cable systems. Briefly, this consisted of 


a description of the technique that has 
been developed for using styrene in the 
make-up of cable joints and potheads. 
It was explained how the use of the 
styrene technique provides an economical 
and efficient method of reducing deteri- 
oration of cables due to the migration 
of oil or compound. 

Both papers produced extended dis- 
cussions indicating that further informa- 
tion along the lines covered by them will 
be desirable when it becomes available. 

Mr. J. B. Hodtum of the Allis- 
Chalmers Manufacturing Co. presented 
an illustrated talk on the power factor 
testing of transformers, and Mr. K. S. 
Wyatt of the Habirshaw Wire & Cable 
Co. gave an illustrated discussion of un- 
derground cable problems in England. 

During the morning session on Tues- 
day, May 6, there were discussions of 
problems in standardization. This con- 
sisted of a discussion by Mr. Sayles on 
the status of the suggested specifications 
in general and more detailed reports on 
pole line hardware by Mr. E. H. Ken- 
dall; timber products, by Mr. W. Mc- 
Lean; distribution fuses, by Mr. C. C. 
Cornelius; distribution transformer 
standards, by Mr. A. E. Silver; and 
porcelain insulators, by Mr. G. E. Dean. 

A feature of this program 
demonstration on the design and appli- 


was a 


cation of radio-interference-free insula- 
tors, presented by Messrs. Charles J. 
Miller, Jr., and George L. McCreery of 
the Ohio Brass Co. This demonstration 
illustrated the various conditions under 
which insulators can produce radio inter- 
ference and some of the remedial mea- 
sures that can be applied when such in- 
terference exists. 

The afternoon session on May 6 was 
held jointly with the Electrical Equip- 
ment Committee, which time 
progress reports were submitted on: 


during 


Motor Starting Currents, by G. Cooley 

Depreciation, by M. D. Hooven 

Utilization Voltages, by C. E. Arvidson 

Meters and Services, by A. E. Silver 
F. E. Davis 


and 


In connection with the report on util- 


ization voltages, prepared discussions 
were presented by Messrs. W. R. Bul- 
lard and H. P. 


voltage standards. 


Seelye on utilization 


The forenoon session of May 7 was 
taken up with the program of the Over- 
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head Distribution Group, and the Plant 
Coordination Group. Under the former 
gromp papers were presented by Mr. M. 


C. Miller, 


“cc 


Inc., on 
Performance of Distribution Capaci- 
tors” and on “Shop Maintenance and 
Repair of Distribution Transformers” 
by Frank E. Sanford. Mr. Miller’s pa- 
per was based on the performance of ap- 
proximately 140,000 kva of capacitor 
installations, mostly of the pole-type de- 
veloped in 1937. The data were con- 
tributed by 15 companies and the oper- 
ating results indicate a failure rate for 
the year 1940 of .6 per cent of the total 
installed at the end of that year. 

Mr. Sanford’s paper on distribution 
transformer shop maintenance and re- 
pair practices consisted mainly of a re- 
port that was an extension of the studies 
on distribution transformer loading, 
thermal characteristics and field load 
testing, carried on by a subcommittee of 
the Transmission and Distribution Com- 
mittee during the past several years. The 
report was also related to the lightning 
protection practices survey that was con- 
ducted for several years by another sub- 
committee. Mr. Sanford explained that 
this report was to be considered a part 
of the series of papers presented previ- 
ously and is intended to be of an edu- 
cational nature and not a standardiza- 
tion project. He expressed the hope 
that the interchange of information will 
be helpful, but the conclusions reached 
were intended only as suggestions and 
methods or possibilities to encourage fur- 
ther individual consideration. 

Mr. C. V. Waddington of the Kansas 
Gas & Electric Co. presented a report 
on Service Restoring Fuses and Switches, 


Ebasco Services, 


which was supplementary to a_ report 
on the same subject presented at the 
meeting of this committee held in Oc- 
tober, 1938. The 1938 report was based 
on operating data for 1937 while the 
report presented at this meeting 
data for 1938 and 
objective being the 


Was 
based on operating 
1939, its principle 
further of the conclusions 


Mr. Wad- 


in his opinion the 


verification 
reached in the 1938 report. 
dington stated that 
protective devices covered by this report 
remain to a certain extent in the experi- 
mental that 


operating companies using this protective 


stage and it is desirable 
equipment provide for the maintenance 
of a system of records which will make 
available more extensive and dependable 
data on the subject. More operating 
data are necessary to accelerate further 
development of this equipment by man- 
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ufacturers and to permit a reduction in 
the operating and maintenance cost 
while at the same time maintaining a 
high continuity of service. 

Mr. H. E. Kent of the EEI General 
Office described briefly the joint EEI- 
Western Union inductive coordination 
tests on telegraph circuits that have been 
under way at Fostoria, Ohio, for sev- 
eral months. He also mentioned the two 
engineering reports which are now avail- 
able in printed form. These are: 

(a) The Effect of Bonding Exchange Aerial 
Telephone Cable Sheaths to Multi- 


Grounded Power Neutrals; EEI Pub- 
lication H-10 


(b) Engineering Report No. 44, “Neutraliz- 
ing Transformers” 

During the afternoon session of May 
7 a very interesting discussion was given 
by Mr. H. F. Brown of the New York, 
New Haven & Hartford Railroad Co., 
and by Mr. J. M. Trissal of the [linois 
Central System, on electrical problems 
Mr. Brown 
and Mr. Trissal represented railroads 
which operate two different types of 
power supply for railway electrification 
and the experience of each was used as a 
basis for their discussions of problems of 
mutual interest between electrified rail- 
ways and operating power companies. 

A paper was presented by Messrs. W. 
R. Metzger and E. R. Whitehead of the 
Duquesne Light Co. on Lightning Re- 
sistant 66 Kv Transmission Lines, oper- 


in railway electrification. 


ated essentially as a ring extending 
around the metropolitan district of 
Pittsburgh and comprising approximate- 
ly 120 miles of double circuit on steel 
towers. Portions of these circuits were 
erected several years ago and do not as 
yet embody such features as are con- 
sidered essential today to resist lightning. 
The authors stated that with the system 
becoming heavily loaded and with addi- 
tional generating capacity being  in- 
stalled, it became necessary to examine 
the transmission system for lightning 
protection. It was found the system was 
adequate for expected loads and generat- 
ing capacity when rated on the basis of 
one circuit out of service at any given 
time. This presentation was accompa- 
nied by an interesting motion picture 
film that had been made available 
through the courtesy of Hubbard & 
Company. 

There was also shown during this 
session a sound motion picture film en- 
titled “Keeping Them Hot,” dealing 
with the live line maintenance of trans- 
mission lines on the system of the Amer- 
ican Gas & Electric Service Corp. Ar- 
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rangements had been made for the pres- 
entation of this film by Mr. H. A. 
Enos. The subject of live line tools and 
live line maintenance was also discussed 
by Mr. L. L. Crump of James R. 
Kearney Corp., and by Mr. D. C. Hub- 
bard of the A. B. Chance Co. This ses- 
sion was attended by several members 
of the Accident Prevention Committee, 
which met on May 8 and 9, and which 
committee is interested in the safety fea- 
tures of live line maintenance. 

It was with deep regret that the com- 
mittee was advised by Chairman Nimmo 
of the death of Mr. A. K. MacNaugh- 
ton on March 18, 1941. Mr. Mac- 
Naughton was for several years a mem- 
ber of this Transmission and Distribu- 
tion Committee and had been active in 
committee work of the former NELA. 
He had a wide acquaintanceship among 
members of this committee and resolu- 
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tions of regret were passed with instruc- 
tions that these be sent to his family. 

As in previous years when group 
meetings were held, there was a dinner 
meeting to which those attending the 
committee meetings were invited to at- 
tend. The sepaker of the evening was 
Colonel H. S. Bennion, who addressed 
the meeting on the subject of Influence 
of Present Events on our Engineering 
Problems. 

This was the last meeting under Mr. 
Nimmo’s administration as chairman. 
He expressed his appreciation for the 
fine cooperation and assistance that had 
been given him by committee members 
and group chairmen throughout his term 
in office, and requested that the same 
generous cooperation be given to his 
successor. 

The meeting was attended by approxi- 
mately 90 power company engineers, 
representing 44 companies. 


Cable Tests for Group Reduction Factors 


(Continued from page 208) 


and a narrow vertical spacing. Also 
staggered banks of cables tend to cause 
turbulence in the air which gives a much 
better heat transfer condition. 
Thermocouples were spaced around 
one cable in free air to determine the 
temperature gradient. It was found 
that, with the very short 
of one inch 


distance 
horizontally, the tem- 
perature was practically down to am- 
bient. This effect was also observed by 
experimenters with vertical hot plates 
that recorded the temperature was down 
to base ambient about 10 to 20 milli- 
meters away from a heated plate.‘ ‘* 
Temperature explorations around a hot 
horizontal cylinder in air appear to have 
the same gradient characteristics. 

Also temperatures were recorded in 
the air between the cables for various 
groupings of cables in free air and for 
all conditions when any spacing existed 
between the cables the temperature was 
either base ambient or below ambient. 
From the discussion of air flow above, it 
follows that this air between the cables 
flows upward and comes from below the 
cables where air is at base ambient or 
below ambient. Therefore it seems from 
the result of these tests that the use of 
group ambient for cable carrying capac- 


ity calculations of cables in free air does 


not apply practically unless the cables 
are in intimate contact. 
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HE Modern Kitchen Bureau has 

appointed five new regional direc- 
tors who will represent the Bureau in 
their respective states, assisting dealers 
and utilities in carrying out campaigns 
and taking positions of leadership in the 
electrical appliance sales activities in 
their states. 

The new directors are: 

SAM BroLuND, General Sales Man- 
ager, Kansas Gas and Electric Company, 
representing Kansas, Nebraska 
and Missouri. 

A. C. CRANDALL, Vice-President, In- 
dianapolis Power and Light Company, 
representing Wisconsin, Illinois and In- 
diana. 

Rosert H. Grepp, New Business 
Manager, Florida Power Corp., Florida. 

G. W. MILLIKEN, Vice-President, 
Southern Colorado Power Company, 
representing Wyoming, Colorado and 
New Mexico. 

L. F. Rrecet, General Sales Man- 
ager, Gulf States Utilities Company, 
representing Oklahoma, Texas, Louisi- 
ana and Arkansas. 


lowa, 


H. A. LEMMon, who has been Vice- 
President of the Sierra Pacific Power 
Company, Reno, Nev., since 1938, was 
elected President of the company at a 
meeting of the board held recently in 
Boston. 

A native of the California Mother- 
Lode Mining region, Mr. Lemmon 
started his utility career in 1906 when 
he became Nevada representative for 
the late Frank G. Baum, noted hydro- 
electric engineer. Later he was made 
agent for Mr. Baum’s Nevada utility, 
one of the predecessor units of Sierra 
Pacific. He remained with the company 
until its purchase by the Stone & Web- 
ster interests. 

In 1919 he was transferred to the 
Halifax, N. B., Stone & Webster prop- 
erty as Sales Manager and in 1920 went 
to Boston as Personnel Manager for all 
utilities under Stone & Webster control. 
He held this position for eleven years 
when he was forced to retire because of 
ill health. Some time later, when his 
health permitted, he returned to Reno as 
Sales Manager of Sierra Pacific Power. 


Howtanp H. PE tt, Jr., Secretary, 
and H. Epwin O1son, Assistant Trea- 
surer, of the Columbia Gas and Electric 
Corp. have been elected vice-presidents. 


Lynn H. Biounr has been elected 
an Assistant Treasurer to succeed Ever- 
ETT D. Bivens. DALE PARKER was 
elected Secretary succeeding Mr. Pell 
and Treasurer succeeding A. J. NEw- 
MAN. Mr. Olson will continue as an 
Assistant Treasurer. 

Retirement of Brig. Gen. Edward C. 
Rose as a director and vice-president of 
three subsidiary companies of the Public 
Service Corporation of New Jersey be- 
cause of Army duties was announced at 
a recent annual meeting of the corpora- 
stockholders. Although retiring 
from Public Service Electric and Gas 
Company, Public Service Co-ordinated 
Interstate Transportation Company, 
Gen. Rose will remain as director and 
vice-president of the corporation. He 
was called to duty with the 44th divi- 
sion at Fort Dix last fall and was given 
an indefinite leave of absence by the 
corporation. 

Thomas N. McCarter, chairman of 
the corporation, announced election of 
six new directors of the board. They 
were: 

Ropert A. ZACHARY, vice-president ; 
Tuomas N. McCarter, Jr., vice- 
president in charge of the Southern di- 
vision; T. Witson Van MUppLes- 
WORTH, Lyte McDona tp, 
comptroller; FRANKLIN HEYDECKE, 
general auditor, and Marion PENN, 
general manager of the electrical de- 
partment. 


tion’s 


treasurer ; 


JouHn B. Byrne of Hartford and 
RICHARD E. PriTCcHARD of New Britain 
were elected to the board of directors of 
The Connecticut Light and Power Com- 
pany at a special meeting of the directors 
of the company, held recently at the 
Utility’s Hartford office. The resigna- 
tion of four directors, all representa- 
tives of the United Gas Improvement 
Company, were accepted at the same 
meeting. 

AvBERT N. WoopHeEap has 
elected a Vice-President of the New 
York Power and Light Corp. This an- 
nouncement follows closely Mr. Wood- 
head’s election as a director of the cor- 
poration at the stockholders’ meeting. 

Mr. Woodhead has been associated 
with the power company since 1926, 
when he went to Albany, and soon after 


been 
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became assistant secretary. In that ca- 
pacity he directed the company’s adver- 
tising and publicity programs as well as 
matters concerning public relations. He 
will continue to supervise these activities 
in his new official capacity. 


R. M. SALvanr has been elected vice- 
president and secretary of the Louisiana 
Power and Light Company and A. M. 
NAQUIN has been elected assistant trea- 
surer. Mr. Salvant has been with the 
company and its predecessor organiza- 
tions since 1911 and Mr. Naquin since 
1927. The latter was previously con- 
nected with the New Public 
Service, Inc. 


Orleans 





FRANK McLAuGHLIn, President of 
Puget Sound Power and Light Company 
has announced the transfer of Frank 
Walsh as Division Manager of the 
northwest Washington area to Manager 
of the central division, with headquar- 
ters in Seattle, Wash. and the assign- 
ment of CHARLES F. TERRELL to full- 
time duties as Operating Manager of 
the company’s entire system. 


WILLIAM SHEWAN, Office Manager 
of the Luzerne County Gas and Electric 
Corp., Kingston, Pa., has been elected 
assistant treasurer of the company. 


LADNER V. Ross has been appointed 
Manager of Commercial Sales of the 
Washington Water Power Company to 
succeed the late M. R. Lund. Prior to 
his present appointment he was illumi- 
nation engineer of the company. An 
electrical engineering graduate of Ore- 
gon State College, he attended the Chi- 
cago Art Institute before joining the 
Washington Water Power Company in 
1926. 


Harry ‘TECKLENBERG, Superinten- 
dent of Puget Sound Power and Light 
Company’s northern division, with head- 
quarters at Everett, Wash., has resigned 
to join the engineering staff of the Boe- 
ing Aircraft Co. 
electrical production. 


He will supervise 


James T. Deppe has been appointed 
new Residential Sales Manager of the 
Central Arizona Light and Power Corp. 
He has been associated with the Arizona 
utility since 1937 and was formerly in 
charge of lighting sales and dealer co- 
ordination. 





Louts J. NEVRAUMONT has been ap- 
pointed chief of the Pacific Gas and 
Electric Company personnel department, 
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succeeding the late Harry C. Ross. A 
graduate electrical engineer, he began his 
utility career in 1915. After various op- 
erating positions, he was made Assistant 
Manager of the Stockton division of the 
Pacific Gas and Electric Company in 
1926. In 1930 he became Manager of 
the Modesto district, a position he held 
until his latest promotion. 


AUBREY KNOWLEs has been appointed 
Missoula division manager for the Mon- 
tana Power Company. He has been in 
the power business for thirty years, join- 
ing the Montana Power Company on its 
organization in 1912. Prior to 1910 he 
was associated with electrical companies 
in Canada, Idaho, Washington, Califor- 
nia, Pennsylvania and in the West In- 
dies. 

Joun S. Batty, formerly with the 
Hood River, Ore., office of the Pacific 
Power and Light Company has been 
named Manager in Goldendale, Wash. 
Mr. Baily succeeds John Nath, who re- 
signed to enter the army. 





J. EMory SHuTE, who has been affil- 
iated with the Pennsylvania Edison 
Company, Altoona, since its organization 
in 1910, has retired from the office of 
the Vice-President in charge of person- 
nel, real estate, right of way and safety. 


Mitton SAnpe_ers has been appointed 
Assistant to the President of the Central 
Arizona Light and Power Company. He 
will take charge of publicity in addition 
to general supervisory work. Mr. San- 
ders joined the utility company in 1935, 
as Advertising Manager. Later in the 
year he was made Residential Sales 
Manager, the position he held until last 
year, when he was appointed Genera) 
Sales Manager. 


Electrical Equipment 
Committee 


(Continued from page 210) 


the subcommittee continue study of 
utilization voltages of 220 volt motors. 


The plan of procedure contemplates that 


after the Electrical Equipment and 
Transmission and Distribution Com- 


mittees reach an agreement concerning 
utilization voltage limits for both resi- 
dential customers and 220 volt motors 
a letter ballot would be obtained from 
a broad coverage of the electric utility 
industry. Formal discussions of the re- 
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CONVENTIONS AND MEETINGS 
MAY 
1-3 Southeastern Electric Exchange, Annual Convention, Bon Air Hotel, Augusta, Ga. 
5-9 Engineering Committees, E.E.I., Edgewater Beach Hotel, Chicago, III. 
11-15 National Electrical Manufacturers Association, The Homestead, Hot Springs, 
Va. 
12-17 National Fire Protection Association, Royal York Hotel, Toronto Can. 
18-23 National Electrical Wholesalers Association, The Homestead, Hot Springs, Va. 
21-24 Pacific Coast Electrical Association, Annual Convention, Hotel del Coronado, 
Coronado, Calif. 
22-23 Missouri Valley Electric Association, 
Hotel, Kansas City, Mo. 
23-27 Westinghouse Agent-Jobbers Association, The Homestead, Hot Springs, Va. 
26-29 National Association of Purchasing Agents, Chicago, IIl. 
JUNE 
2-5 EDISON ELECTRIC INSTITUTE, Annual Convention, Buffalo, N. Y. 
10-13 National District Heating Association, William Penn Hotel, Pittsburgh, Pa. 
16-20 American Institute of Electrical Engineers, Summer Convention, Toronto, Can. 
25-27 Canadian Electrical Association, Seigniory Club, Province of Quebec, Canada. 


Accounting Conference, Continental 








port were presented by Mr. W. R. Bul- 
lard and Mr. H. P. Seelye. 

Mr. P. H. Jeynes presented the 
progress report of the Engineering Sub- 
committee of the Depreciation Com- 
mittee. The function of this subcom- 
mittee is to supply engineering advice on 
matters referred to it by the Deprecia- 
tion Committee, which is an accounting 
group. 

Mr. E. A. Hester called the attention 
of the committee to an article by Mr. 
J. R. Beard, which appeared in Part 1 
of the January 1941 issue of the Journal 
of the (British) Institution of Electri- 
cal Engineers. This presents an un- 
usually broad gauge view of planning 
in the post-war world. 

Mr. F. E. Davis reported on the 
activities of the Meter and Service 
Committee. (See article on this com- 
mittee on another page of this issue). 


Residential Deposits 
(Continued from page 194) 
and electric service to all who apply, 
and that it is not permitted to refuse 
service to the applicant whose credit has 
To that statement 
have 


not been established. 
he replies, ‘You 
chance to establish credit and, besides, I 


given me no 


don’t come in the general class of ‘all 
customers.’ I’m an_ individual—John 
Jones. You'll have to give me a better 
reason than that for asking me to leave 
$10.00 with you.” 

Then we tell Mr. Jones that we are 
not able to bill his use of service in ad- 
vance, and therefore it is reasonable to 


require a cash deposit to guarantee the 
payment of bills. 

The reasons we advance are sound, 
but is the customer interested in rea- 
sons? I wonder whether he is really 
willing to pay $10.00 for a list of rea- 
sons. We must admit that we cannot 
offer full value for his $10.00 at the 
time he applies for service. Instead, we 
offer a promise of rendering efficient 
service in the future. Likewise, John 
Jones offers us a promise of payment of 
bills for that service. Do we have any 
fundamental for asking 
John Jones to pay $10.00 in advance 
than he has to ask us to accept his word 
that bills will be paid? 

In other words, is it possible to fore- 
tell an uncollectible account at the time 
of application? The so-called 
credit risk” at the time of application 
may become the best paying customer on 
the lines within a month. The unfortu- 
nate fact remains that those we ask for 
a residential deposit are the customers 
least able to pay it. 

These questions are a part of the 
responsibilities of customer relations 
men in our industry, and they have a 
definite place in the review of policy. 
To have John Jones, the average custo- 
mer, on our side, we must remember 
that in his own estimation John Jones 
considers himself a pretty good fellow, 
much more interested in his own wel- 
fare than in our rules and regulations. 

In conclusion, if this presentation has 
done nothing more than to stress the 
importance of a thorough periodic re- 
view of deposit policies, it will have 
accomplished its purpose. 


more reason 


“ae 
poor 
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